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The Court is respectfully requested to disregard the 
underlinings, marginal notations, asterisks and other mark- 
ings of plaintiffs’ counsel appearing on the pages repro- 
duced in the Joint Appendix. 
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Deposition of Patel 


Patel-direct 


Q While at Metco, did yeu do avy work oF 
nickel aluminum spray powders? 

At Metco? 

Q Yes, at -ietco. 

No, I did not. 

Q Following that who was your employer? 
A In December 1970 1 went to work for Zutectic Corpora~ 
tion in research and development. 

Q When, six? 

In December 19701 

Q And at eae tinue to your knowledge was Eutectic | 
already selling commercially iixetec powder? 
A According to my knowledge, es. 

¢ Did you play any part at all in developing 
Eutectic Exotec powder? 
A NO 

Q Are you fami. ac with the Fxotec powder? 


I am familiar with the Txotec powder now. 


; an 


JA 440 


2 Patel-direct 703 


9 will vou briefly describe the composition and 
structure cf that powder . 
A Exotec powler is an ayglomeration of 5 percent alumi- 


num, approximately 5 percent aluminum and 95 percent nickel. 


Q Yow is the aluminum and nickel arranged ~~ 
A And some resin. The resin works as a glue. 
Q Now, what function does the resin serve in the 


Exotec powder, according to your under standing? 
A According to my understanding in this area it is to 
make this agglomerate pewder, to make it flow. 

Q To make it. flow. Will you explain to the Court 
what you mean by “to make it flow" with reference tc the 
Rototec gun. 

A Your Honor, when you put. powder (indicating) which 
comes in a cannister. Then you lock it in. There is a 
hole which has a diameter which is .069 and it goes in hu.e 
(indicating). And it flows fron this powder forth. Anc 


there is a flame over here (indicating). And so it flows 


into the flame (indicating). The flame has gases coming 

out #9 it is carried «+t by the  i@8- | 
Q So again what do you mean by the resin enabling} 

the powder to flow? 1 m still . clear on what you méan 

by that. 


A Now, if you have 5 percent Aluminum and 95 percent 


. 
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3 Patel-direct eas 


nickel, that nickel being ~~ that aluminum being so fine it 
will atick around there (indicating), and since there is @ 
very small hole it might get a little moister md clog up: 
It will not flow any further than here (indicating), since 


this is strictly a gravity flow. 


xO + 


Patel-direct 


you what is Plaintiff's 


Q Mr. Patel, I show 


nd ask you if you can identify it. 
I wrote to Pullam, Incorporated 


Exhibit 9 a 
A Yes. This is a letter 
after I discussed with them on the telephone. 


Q Which was sample 1? What powder was used to 


get samplc 1? 
A Sample 1 was used -- was prepared out of using 


commercially available Fxotec powder. 


Q Fxotec powder? 


Q pid you later receive a report from Fuliam «5 


to the results of their findings? 
A Yes. 

Q What did those results indicate to you? 
& The report indicated to me cnet the new spray Bxotec 
powder using standard oxyacetylene parameters in @ spray 


coating you obtain only nickel and some aluminum oxides. 


x WT #€ 


dated January 1972, did you perform any f*sts Cr analysis to 


JA 448 


Q Since receiving the Fullam report, which was 


determine the reaction on the Exotec powder? 


A 


A 


Yes, I have tested. 

Q When did you perform those tests? 
Very recently. When? 

Q Approximately when? 

In November. 


Q O£ this year? 


Of this year. Maybe October. I am not sure. 


Q Where did you perform those tests? 


I performed those tests at Eutectic's lab in Flushing, 


the Eutectic Laboratories ‘n Flushing. 


test that you performed on the Exotec powder -~- other test” 


Q Now, would you now describe to the Cour’ 


that you performed. 


A 


Since I observed that there was formation of aluminum 


oxide -~- 


(Continued on next page.) 


| 
ff 
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Patel ~direct~Gordon 


2 Q I am sorry? 


3] A Aluminum oxide, I wanted to find out what really 


4 | happens when you -~ when there is a reaction going on in the 


5 | Bxotes powder. I took 10 grams cf powder, of standard Exotec 


6 | powuer, and put it in a small black graphite crucible. And in 


7 1 the laboratory they have small long inductotherm furnace which 


8 | heats up into electricity and magnetism. Then I obtained 


9 || potentiometer which measures the temperature. We heat up 
thie -- with this potentiometer and the inductotherm furnacs 


1; | the white crucible ~~ I'think it is made of magnesium oxide 


| or aluminum oxide -- I don't know. 
When the temperature reads above the melting temperatur 


| of aluminum, somethirg like 2,000 degrees Parenheit, we place 


| that crucible into the small inductotherm crucible. At the 
game time we flood it with high purity argon gas -~ 
Q You said high purity. How did you determine o- 


| what steps did you take to insure you had a high purity? 
| A We took the argon bottics from the »upply. 


MR. CALIMAPDE: You had better keep your 


voice up. 


lA (Continuing) Then I and another gentleman, Mr. 


| palisprier, we try to observe what happens to the powder. | 


Q And what did you observe? 


We did not observe any reaction going on. The powder 


/ 
f 
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2 -direct-Gordon 


Patel 
got hot and stayed hot, hot means very high, orange color. 

Q If there had been an exothermic reaction 
occurring what would you have expected to see? 


A We would have expeced that the reaction might have 


violently burst out changing the color of the powder to white, 


very hot white color. 

Q And did such a reaction take place? 

We didn't see when we had argon flwers. 

Q his was the Exotec powder heated to aiove the 
melting point of aluminum? 
A Right, 2,000 degrees Farenheit. 

The second experiment we performed we used -- we got 
another bottle, argon bottle, which had 2 percent oxygens 


specified and certified to < percent oxygen i> the bottles, 


a 


ie 


and we changed the bottle, and we make it flonded again ia 
the crucible. 

Again we pick:d out ~~ we opened another 10 grams of 
Exotec powder, and in black crucible, and as soon as the 
temperature of the wiite ccuc. ble went up something like 2,000 
degrees Farenheit we placei tiat crucible again to the hot 
crucible, the black crucible into the white crucible, and at| 
that time as soon as the powder got hot we observed the | 


reaction going on. 


Q What kind of reaction? 


Patel -direct-Gordon 


The exothermic reaction. 


Q How could you tell that? 


A The action burst out in a manner that you can tee the 


powder changing to white, very hot. 


| temperature of the 
Q This you observed yourself? 


l A That I obgerved myself. 


The third experiment we performod that we removed the 


bottles and we repeated the whole thing, same Exotec powder 


| in ambient atmosphere, in ordinary atmosphersc. 


Q Just ordinary atmosphere? 


1 A Yes, ordinary atmosphere. This é we gaw also @xo- 


thermic reaction going on only a few seconds. 


Q I hand you what has been marked previously as 


1 plaintiff's exhibit 15 for identification and ask you whether 


you, can identify it? 


A This is a report I prepared on investigation of #xo- 


thermic reaction of the Exotec powder. 
MR. CALIMAFDE: Speak up please. 


> 


A (Continuing) Reaction of exothermic reaction of the 


| Exotec powder. 


Q Was there any discussion in the report of the 


| : 
test you just described, the crucible test? Does that appesr » 


| anywhere in the report? 


Pardon me? 


| 
| 
| 
| A 
| 
1 


JA 447: 


4 Patel-direct-Gordon 716 
Q Is there a description of the tes: vou just 
discussed with us which “ppears in the report? 
A Yes, it appears in the report. 
Q Will you tell the Court where that discussion 
appears? 


MR. CALIMAFDE: What page? 


Q (Continuing) What page? 
A Page 2 number 3 on the bottom. This is the one 
(indicating). 

Q Mr. Patel, did you draw any conclusions from 


your observet*®: » taking these tests you just described to 
us? 
A My conclusion was this, that in Exotec powder, to have 
exothermic reaction you require oxygen. 
That was my first conclusion. 
Q From that could you cetermine the nature ue the 
exothermic reaction taking place? From that could you «¢«'. 
mine the nature of the reaction taking place, the exothermic 
reaction taking place? 
A I am sorry? : 

Q From that observation you just gaid that it 
required oxygen. Could you then make a determination as to 
the nature of the reaction? What the reaction was? 


A The reaction was exothermic reaction. 


~ 


Go 


10 


JA 448 


5 Patel-direct~Gordon 717 
Q Between what* 
A Between aluminum and oxygen. 
Q Did you then perform any other tests in the 
series you did recently at Eutectic? 
A Yes. I performed other tests to verify the exothermic 


reaction, «iidation exothermic reaction of aluminum to aluminus 


oxide. 

Q Would you describe those additional tests for 
us? 
A '™fo verify this observation that in Exotec powdar 


reaction aluminum oxidizes tc aluminum oxide, exerting a high 
amount of heat, I took pre-reacted alpha nickel. 

Q Will you describe to the Court what that is? 
A Pre-reacted aipha nickel, which is manufactured by 
Aico, identified as PP66, and the brand name is Nickel 
Aluninife. 

Q I note in your report on page 3 you discus» * 


\ 
PP66 as "the nickel aluminite powder"? 


A Yes. 
4 
Q But is the powder in fact nickel aluminite? 
t s 
A The powder is not in fact nickel aluminite. 
Q How did you determine this? 
| A I determined it two ways, that I had a chemical analysi 


done on the powder and I had x-ray 4iffraction done on the 


JA 449° aie 


6 Patel-direct-Gordon 
powder, and both the chemical analysis of the powder indicated 
the powder having 4.4 percent aluminum, and x-ray diffraction 


indicated tha it is alpha. Now, when you have 4.4 percent 


\ 
Cc 
aluminum it cannot make any nickel aluminite according to the 


dag 
MR. GORDON: Your Honor, alpha nickel —— 

sity discussed as a solution of aluminum and 

nickel on the far right hand of the paper. 

Q Mr. Patel, what did you do with what we will 
cali the inte’ powder in your test? 
A I took this pre-reacted sinha nickel agjomerated with 
approximately 5 percent fine size aluminum. 

Q Was this done in the manner of the Exotec 
powder as far as the aluminum being agflomerated? 
A‘ It was done in the same manner a5 the Exotec powder 


i 


was being prepared. 

Then I pexformed three tests on it. I took cca aaen 
Exotec powder, agglomerated alpha nickel, and I took atraight | 
alpha nickel right fcom the can container where you get. from 
the powder. 

Q Would you describe what you observed in the cas 
of each of these three tests? 
A This powder -~ 


Q Are you referring to your report? 


JA 460 


7 Patel-direct-Gordon T1l9 


A I'm referring to Appendix 3. 

MR. GORDON: Perhaps if your Honor will 
look at the original photographs which are some~- 
wnat clearer than in the exhibit book, your Honor, 
you might find it more advantageous (handing). 

A (Continuing) That picture, your Honor indicates when 
the powder is injected -- on the second page, your Honor. 

THE COURT: Yes. 

MR. GORDON: The =“ page. 

TEE WITNESS: The next page for either top 
picture ‘ agglomerated alpha nickel powder. And 
as you can see, your Honor, the flame brightens up. 
Q What does it indicate when the flame brightens 

up like that? | 
A. That is an indication of exothermic -~ 
THE COURT: Alpha nickel? 

TUE WITNESS: It is agglomerated alpha 
nicke). 

Q What is agglomerated onto the alpha nickel? 
wnat do you agglomerate onto this? 
A Fine size aluminun. 

You can sec, your Honor, that the flame is really 


brightened up as compared to straight alpha nickel, no 


aluminum, in the bottom picture. 


JA 451 


Patel-direct-Gordon 720 


¢] That bottom picture, to you does that show the 


presence of exothermic reaction? 
A No. The bottom picture doesn 't inatcaes any reaction 
taking place. 

The next page, your Honor, the powder is being sprayed, 
standard Exotec powder, on the top picture. As you can see 
the flame is also brightened up showing a glaring. 

In the bottom picture shows straight nickel ~- no 
aluminum -- nothing -~ straight 99 percent nickel. 

: Q Does that show an exothermic reaction taking 
place? : 

A That shows very little exothermic reaction taking place 
very little exothermic reaction on Exotec powder. 

Q Now, what was common with respect to the tests 
that you performed as shown in the top photographs and on the 
sécond and third pages of Appendix 3? 

A What it indicates to me, the reaction -- brightness of | 
the flame, the intensity, and the exothermic reaction t iat 
took place was very similar. 

Q What is similar in the composition or structure | 
of the two powders being compared in the two exothermic 
reactions that you see here and here (indicating)? 

A Structure. 


Q What is the same about it structurally? 


Patel -direct-Gordon bine 
Both wees aluminum agglomeration. 
Q Fine aluminum? 
A Both powders were fine size powders of aluminum 
agglomerate. 
Q What percentage of aluminum are we talking about 
A Both powders have approximately 5 percent aluminum 
agglomerate. 
Q On what? 
| A With Exotec powder you have nickel -- with nickel lot 


t 


165 with alpha—: cxe é 4 


Q pid you reach any conclusions as & result of the 


tests which you just described to us? 
A My conclusions were this, that alpha nickel doesn't 
form any exothermic reaction. 

Q By itself? 
AU ay itself. 

When you spray nickel powder it forms very eli, i 


| exothermic reaction. But when you spray -~ when you agylomer 


aluminum with alpha nickel there is a definite exothermic 


| reaction that takes place. 


(Continued on next page.) 


+e 


H 
| 
| 


ke 5/1 2 


JA 458 


Patel - direct 722 

Q I refer you now to -- 

MR. SPRUNG: I did not hear the last 
answer. 
THE WITNESS: Exothermic powder. 

Q Looking at the photographs that appear in 
appendix 1 of your report, would you describe for us what 
those photographs are and how they were made -~ appendix 
1 in exhibit 15. 

MR. GORDON: The originals are somewhat 

Clearer. I will have him look at my copy. 

A Your Honor, the picture of Cabicecuster: you 

can clearly see that this particle -- large particle, is 

a nickel particle, and the small particles scattered around 
the nickel particles are aluminum particles (indicating). 

: Q Is the aluminum in contact with the nickel? 
a4 Also you gan see that there is no layer formation of 
aluminum -- there is no aluminum layer formation and also, 
aluminum particles are not in physical contact with any 
nickel particles. This picture was taken in an outside 
laboratory, wasn't taken at Eutectic. 

Q Why were they taken by an outside laboratory? 
A Because we do nct have the facilities to make very 
high magnifications. These are 1200 approximately. 


Q Yes. ° 


| 


JA 454 
Patel - direct 723 


A On the next page also, you can see similar -- this 


4s nickel particle and these are aluminum particles scatter 


around the nickel particles. 


These particles are held in this position by resin 


which acts as a glue. Also, you can see aluminum particles 


are also not in physical contact with each other. There is 
gas between two particles. 


Also, your Honor, the third picture -~ this would be 


like a typical -- typical -- like scattered around particles 


leaving gaps and leaving gaps between aluminum and nickel 


particles. 
Q Were aity analyses oat of the coatings that 
were formed when you sprayed the apeo pow’ .c and the 


Ftore é Ci 
- c-- AFCO a ageievinate wien the aluminum powder? 


A We performed -- I obtained sprayed deposits from 


laure. «t€ S 
agg kutinate nickel powder and also sprayed deposits of 


exothermic powder. 
chemistry laboratory and the 


Both powders were analyzed in a 
report included to me that spre yea 


exothermic powder contained .42 percent aluminum. pt 
: 


The agglomerated aicohei-nickel powder contained a 


.96 percent alumin 
In what form was that aluminum? 
aluminum oxide by 


J 


Q 
A Both aluminums are identified as 


Ave 
X-ray refraction. 


JA 455 

Patel-direct 724 
Q pid your analysis disciose any free aluminum 
, on the coating -- even in solution with the nickel or free? 
A Didn't show any degree at ali. Did not indicate 


by X-ray diffraction analysis. 


'. Q pid you compare che bond strengths of these 
a : coatings? 
' ' A We performed bond strength -- we prepared three from 


each powder -- three from the exotherm! > powder end three 

” from the ayglomerated aluminum powder. They were tested by 

‘ =— by an outside laboratory, since we don't have the facility. 
bs The bond strength of both powders are approximately 


" ‘same -- something like 3,000 PSI. 


" Q Will you describe the test that is symbolized 
% as Roman numeral 6? 

Ma : Tell us what you did, what results you saw 

v and the conclusions you reached. 

" A Aluminum oxidizes, generating tremendous amount: 


9 heat, which softens the exigent particles, so I per formed 


20 another test using coarse-sized aluminum particles which I 


21 sprayed using the Rototec torch. 


wx AF ¥ 


Patel - direct 


Q Would you then summarize for us what 


ched as a result of all these tests 


conclusions you rea 


Patel - direct 
that you have just described for us? 
A I reached several conclusions out of all these 
experiments. Those are indicated in number 7. 

Q Would you read those that you consider to be 
the most pertinent conclusions, and if they are all pertinent, 
read them all. 

KR My first conclusion is the only exothermic reaction 


in the exotec 29904 powder is the reaction of aluminuwn to 


aluminum oxide and some nickel to nickel oxide. 


Two, aluminum reacts exothermically and generates 
large amounts of heat. 

Third, out of all the possible reactions, the heat 
formation of aluminum oxide has the most negative values 
of any of the heat formation reactions. 

‘ What it means it generates more ~~ this reaction 
from aluminum oxide, and has the highest amount of heat 
produced by this reaction. 

The fourth conclusion, many fine-sized aluminum 
particles around each nickel particle generates large 
amounts of heat during reaction which in turn, super-heat 
the nickel particle. 

This super-heated or plustigized nickel particle 
microweld, or fuse on the work piece. 


Q On the substrate? 


12 


13 


JA 458 


Patel - direct 728 
A Yes, like 1020 steel substrate. 

Pive, it is also established that most nickel base 
alloy powder canbe made self-bonding material by 
afiomerating with fine-sized aluminum powder. 

Six, there is no inter-metalic phase formed in the 
sprayed 29904 powder. 

Seven, material ~herical particles are separated from 
the nickel particle by the thickness of the solid resin. 
That is, a thin layer of resin surrounds each nickel particle. 

Q You mean nickel particles here? 


A Yes. 


~ tT * 


Patel-cross 


Q Now, Mr. Patel, do you know what a clad powder? 
No I don't. 

Q You don't know what 4 clad powder is? 

Noe 

Q "Questions I refer to Page 8, Do you understa: 


what I mean when I say clad powders. 


"answers Right. 


What is your understanding of the term clad 


7 


reso eat emt 
ecm NRE te 
ee me d 
oe niet meneame 


—2 
~ é ‘ : 


a ae] ae ee 


JA 460 


Patel-cross 

"angvars Something sticking on another thing, 
something sticking together. 

"Question: Are ou familiar with any work on 
powders having a core of one material with a cladding or 
coating? 

*answers That I understand." 

I would like to show you exhibit I8. Can you 
identify that document? 

A Yes. 


Q Is that a patent where you are naned inventor? 


Q What is the title of the patent? 

®ceram’c Clad Flame Spray Powder." 

Q And do you know what the term clad flame spray 
powder means as used in that patent? 


' 


A No I don't. 


x > # 


8 Rm i A RRS ARB aE ma TM APR: 


, 
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JA 464 745 


Patel-cross 


Q all right, you are familiar with anotek powiler. 


And wnat was your understanding of the composition of ‘bnotek 
powder? 
A The 5 percent combining aluminum with 95 percent nickel. 

Q Now you have a nickel nucleus or nickel core in 
the ae. power? 
a In the exotek powder fine-sized aluminum is scattered 
around nickel. 

Q You have a nickel core, is that correct? 

I don't understand the “*core", 

Q You don't understand what core means? 

At this point, yes. 

Q You have a particle of nickel <= do you under- 
stand what particle means? 
A Yes. 

Q And is that particle coated with a reeix? 

It's coated with resin. 

Q And ‘tn that resin are embedded fine particles 
of aluminum? 
AR The aluminum particles sticking on the resin, 

Q Yes, are they in the resin? 

They are in the resin. 


Q Are the aluminum particles bonded to the n‘ckel 


10 Patel-cross 


with the resin or stuck to the nickel with the resin? 


A Glued to the nickel, yes sir- 


x oF 


JA 468 749 


Patel-Cross 


Q Now, you say the purpose of the Exotec powder 


powder. 


is as a bonding powder, self-bonding 


A That's right. 


JA 464 


Pateal-Cross 


Q and what does that mean to you? 


A What it means, that the -- when you spray Exotec 


powder -~ 


Q Yes. 


A -- the heat-softened particles fuses oF microwelds 


with the substrate. 


Q In other words, it tenaciously sticks to the 


substrate, is that right or don't you know? 


I am not familiar with tenaciously. 


A 
Q Okay, I will try. Rear with me. And it's 


purpose is to make the coating stick or something else is 


sprayed on top of it usually in the recommended use of the 


Exotec* powder. Do you understand what I mean? 


A Say that again, please? 


Q Is another flame spray powder generally 


aprayed over it, the Exotec? 


A That's correct. 


Q In other words, they spray it on and then 


‘they spray another material over and the purpose is to 


bond the other material, is that correct, 3ir? 


A That's correct. 


x + FT 


JA 465 = =7°° 


~w/<p Patel - cross 
6PMR4 


Q No, whether the resin has a function in 
keeping the aluminum and nickel toyether as a structural 
unit when it goes into tne flane so that the powder 


will be a self-bonuiny powder, 


A whether the resin has any function? 


Q What? 
The resin has any function? 
q any purpose. 


My contention is that you nave resin to make it 


3 <i see, and the resin, in other words, if 
you just mixed loose aluminum powder -- 
A Right. 

Q (Continuing) -- and the coarser aluminum 
powder, just as -- 

Tis COURT: Coarser nickel, don't you 
ine an? 
Q L'a sorry, coarser nickel powder, in 


other words, just mix nickel ~- you understand what I 


mean by a wixture of powder? 


Patel - cross 


What is a mixture of powder? 


Just rixed togatacr. 


5 : 
Oo in other words, tie particles are loose 


from eaca other? 


’ A Right. 

‘@ 

5 8 2 Ané@ in tne Lxotec waterial, tmcy are not 
’ loose from the otners, the alwninum is bound on to the 


surface of the nicnel; right? 


UL A that's correct. 
r 4g So if we nad just loose, it would work 


a 
you migut have a problem of clo§ing 


3 just as well except 
\4 the gun; is that correct? 

15 a Wnat is -- that 's correct. 

16 “y All ricnt. ‘That's what I wantea. 

W7 ‘* ‘fnat's correct. 

18 Q In otner words, you feel tnat the powess® 

19 would bond as a wixtare just 4s well. 
20 ave you over tried spraying 2 mixture of 

21 nickel an@ aluninun powuer? 
22 a Yes, I did. | 
23 1 and tiey are velf-Donuing? 

24 A when L traau to spray just tne mixture, it will | 
25 not flow. ; | 
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Patel - cross/Sprung 

You do not know, okay. 

You said a microscopic investigation of self- 
representative particles showed that the aluminum particles 
are not in physical contact with the nickel particles -- 
aluminum particles due to the dry resin layer around te 
nickel particles. 

Do you base that on the photographs? 


MR. CALIMAFDE: Do you understand that 


question? Could you base that on the photographs 


is the question? 
A I base it on two thinge that the aluminum particles 
have to abeihe on something, so the only thing you have is 
the resin and the second thing I observed under the 
microscope -- on two bases I made a conclusion like that. 
Q Would it be possible for the aluminum 
‘particles to be right in contact with the nickel and resin 
over it? 
A It is not possible. 
Q Why is that? 
A The resin layer, they are loosely floating. When 


you add resin it stops beginning to stick around it -- 


KF + 
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Patel - cross/Sprung 


THE COURT: All right. 

Q You say that the resin has to coat the nicke 
core and thus ag aluminum cannot be in direct contact with 
the nickel? 

A That is one observation. 

Q All right, one. 


Now, how close, in your estimation, could 


the nickel get to the aluminum? 
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Approximately one to two micros. 


Q What distance is shown between the particles 


in specimen 2463 and -~- 
A What distance? 
Q Yes. 
Which particles? 
Q The closest particle. 
Your question is which aluminum particle is closest? 
Q What distance is shown between the aluminum 
particles that are closest to the nickel? 
A What distance? 
Q How close are the closest nickel particles 
to the closest aluminum particles? 
You have measured these distances, some of 
them, and put them into your report? 
A Right. 
I am sorry. I have difficulty understanding. 

MR. CALIMAFDE: He wants to know the 
closest distance between the aluminii particles 
and the nickel particles? 

THE WITNESS: The closest distance is 
in this particle that you are talking about, 
probably from here to here (indicating. ) 


Q Can you give me an estimate? 
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I need a ruler in millimeters. 


Q Yes, the metric is on the bottom (ruler handed 


to witness.) 


A Yes. 


I can't measure. This is small magnification. 


I see. 


Q 


Is there another sample that you could measure? 


Yes -- 


Q We are referring now to 694M magnification 
1200. 
Let's take that distance. 
A That I cannot measure either. 
Q In other words, it is not a measurable 
distance on that photo? 
A Under a microscope you can. 


Q I see. 


Let's take -- you can't measure the distenc 


with a ruler at one thousand two hundred? 


A This distance are measured under a microscope. 


MR. CALIMAFDE: He said he cannot measure 
the closest distance, is what he said. 
Q Which of these particles would you say would 


be an average distance away? 


A There I cannot tell you from this picture, I need a 


10 


1 
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microscope. 
Q I see. 
Just for the record's sake, what is your 
estimate of the resin itself -- the thinnest resin layer 


that you could get on the particle? 


r\ & 
A One micrometer, two micrometers. 
Q It is estimated that the resin at the bottom 


of your report, the resin layer which separates the nickel 


and aluminum particles, is one micron to two microns thick? 


A Correct. 

Q That you measured on a microscope? 
A Yes. 

Q From the particles or from the photograph? 
A Fron the particles. 


xr # 
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Q And do you base some of your conclusions that 
you draw from that time interval? 

A The time interval here -- let me see. 

Actually, the particles remain inflamed less than 
one microsecond because the particles travel like 800 feet 
per second. 

Q Now, you say the following changes take place 


in the particles in the one to two microseconds; is that 


correct? 
BK That is correct. 
' Q All the resin has to burn up in smoke? 
A That is correct. 
Q What? 
A That is correct. 
Q Okay. 


Since the resin burns first, it retards any 
eontact between the nickel and aluminun? 


A That is correct. 


Q Would the resin also retard contact between 


Patel - cross/Sprung 
aluminum and oxygen? 
A No. 

Q I see this retards contact between Nickel and 
the aluminum, but it wouldn't retard contact with the 
oxygen? 

A No. 

Q Can you tell me why? 

A Because oxygen atoms are very small -- extxcemely 
small, even to an aluminum particle. 

Q It gets through the resin? 

Aluminum has a high chemical affinity -- 

Q The resin would not protect the aluminum 


from oxidation? 


A Where? 


' Q Well, let's start when the resin is on the 
aluminum until it burns off the aluminum. 
A If resin is around aluminum, then it might protect. 
Q Then it means the aluminum could not oxidize 
until the resin is burned off; is that correct? 
A That is not correct. 
Q Uneil the resin started to burn off? 
A As soon as resin burns it opens up and burns and 
smokes -- as soon as it opens up. That is ample contact 


with the oxygen. 7 


Patel - cross 


rding to your understanding of the 


24 Q Acco 


25 fenntes powder, you have nickel core with the aluminua on 
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the resin on the outside and when you fleme sprey it the 


aluminum undergoes an exothermic reaction; is that correct? 


A That is correct. 


(continued next page.) 
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0 it heass the nickel particle with this 
exothermic veaction and rakes it nickel self-bondings 4g that 
correct? 
A That is correct. 
fe) If you didn't have this exothermic reaction 


would the material be self-bhonding? 
A It depends upon the heat source. If you spray -~ 
this is my helief -- if you spray with the plasma gun, you'll 


get self-honding with nickel. 


xe 


Patel-cross 


Q Are you familiar with flame spray powders that 
are composites which contain unreacted nickel and aluminum 
with five per cent aluminum? Are you familiar with such 
powders? 


A Yes. 


Q Are they referred to as nickel aluminide 


powders, also? 


A Metco 450 powder is referred as nickel aluminide - 


powde Leo 
0 This powder you flame sprayed in what kind of 


gun? 


A Rototec,. 


In a plasma gun? 


Q 


No, sir. 


Q This is the gun manufactured by the 


plaintiffs. 

You used the term alpha aluminum -- aloha 
nickel. When did you first become familiar with that term 
as used in connection with this type of powder? 


23 . 
A Very recently. 


Qa Very recently? 


Patel-cross 
Right. 
0 Between the time your deposition was taken and 
this trial? 
A That is correct. 
‘?] During your deposition, you referred to the 
powder as pre-reacted nickel aluminide powder? 


A That is correct. 


HR 


Patel-cross 


14 a) Then, 2s T understand it, you took this 
15 material, the P66 and coated it vith additional aluminum 
16 powder; is that correct? 
é 
7 A That is correct. 
18 ca So that it vas basically the same 4s éxotec 
19 powder instead of having pure nickel as the core, it had the 
20 nickel aluminide 95/5 or the P66 1s the core or the alpa: 
21 nickel as you want to call it, right? 
2 A (No response.) 
23 19) Ts that correct? | 
24 A That is correct. 


9 In other words, : xotec powder instead of pure 
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nickel and nickel which has already reacted with 5 per cent 


aluminum in it; is that correct? 


A That is correct. 

0 You sprayed that powder and was it self- 
bonding? 
A After I had an agglomerate -~- 

Q When you say aqglomerate, you mean forming in 


the same form as the T snec? 


A That is correct. 
@) Then it was self-bonding? 
A Then it was self-bonding. | 
9 That indicated to you what? 
¥ That indicated to me that aluminum reacts to aluminum 


oxide which superheats the alpha nickel particle and which 


fuses onto the work piece, 


(continued next page) 
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MR. SPRUNG: Your Honor -- I'm -- the 
question was, when he converted the P~69 to a 
form oiftdar to Exotec. In other words, took the 
P-69 and coated it, whether that was self-bonding. 
THE WITNESS: That I found self-bonding. 
Q What was the bond strength of that material? 
MR. CALIMAFDE: Bond strength? 
MR. SPRUNG: Yes. 
Q Did you measure the bond strength? 
I measurec bonded particles. 
Q Did you measure th bond strength? 


No, I did not. I did not have time. 


xr & 


a 
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Q The same amount. 


And do you have samples of both of those 


materials as sprayed? 
A I'm -~- as I'n looking here, Mr. Sprung, that I -- 
Q I see it says here AL plus P. P-69? 

No. That is straight P-69. 

Q It savs on the front AL plus P-69? 


That's wrong. 


(Continued on next page.) 
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CROSS -LXAMINATION 
BY MR. SPRUNG (Cont'd): 
Q What does that mean? 
This is straight powder coming out from P69. 
‘) What is the AL plus P69 mean? 
That means normal. 


Q That is an error? 


SPRUNG: Could we mark this? 
KRAMER; KP. 


SPLWHG: As a. Defendant's Exhibit. 


* F 
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fi COUR. & mean, these are steel, 


sprayed steel aaitplas? 
Tik WINKS: Taat's correct, your Honor. 

“Mb COURT: with P 66 or P 69? 

Ti witless: straight ? 69. 


Was COLA: Stradignt P OU.” 
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BY MR, SPRUNG: 
uo tnis is a steel plate and this is 
tha P 69 coating, ‘vich peels off; is that correct? 
It is not self-bonded? 
A Let pe explain. Voais is tne steel plate, your 
slonor, and you cledn uy tne -- and this -- you heat At 
up. 
WHE COURT: All rigat. Then you 
on and you get the other? 
fini WITNESS: ‘The other. 
Tic COUXT: But it didn't stick? 
Yad wWluithos: That dida't stick, That 
indicates it is not a self-bonding material. 
“int COU: All rigat. Thats stradght P 69? 
THe WIM: otraight P 69. 
hi COURT: And that's. exnibit now what? 
Tic wiiiuos: AP. 
Ti. GOLAL: Aes 
SY Mi. SPRUNG: 
S Low thick a coating is that, do you know, 
that was sprayed? 
A What was sprayea ten thousand -- six to eight 
thousancths tiick. 


5ix to eight thousandths mils? 
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six to eight mil. 


Q Yes, Six to eight mils. Okay. 


Now, show us P 66, which was grayed by 


itself? 
6 
A Yes. 
: 7 
‘% Q And that is also not gel f-—bonding? 
: 8 
A Also not self-bonding. 
9 
Q All right. 
10 
Now, do you have P 69agglomerated with 
1 
the aluminum powder 30 as to coat the particles? 
12 g 
A I'm sorry. I don't see it here but I can -- 
13 
Q with -- all right. Do you have the P 66? 
14 
A Yes. This is aluminum agglomerated with P 66. 
15 


*" Ff 
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* me 
1 
1 
VU 
is 
14 
15 
16 
"ae 
18 9] And in your understanding, how much bond si cer ih 
19 would a self-bonding material have? 
90 A Self-bonding material, should have minumum, 2000. 
a1 That's my understanding. 
22 
23 


, “wk # 
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[Exhibit 15, there is a memorandum of November 17, 1973 to 


17 you from Mr. Brachfeld, Would you turn to that? 


18 A The last one? 

19 Q Yes. 

20 A Okay. 

1 Q Now, it says in the introduction that, “As is 


well known, the original theory behind the NIAL bonding 


NAL 
to form the intermetallic NIA." 


Was that the theory that was believed to have 


(¢] Now, do you have your -=- as part of Plaintiff's 


mechaniem was that in flame spraying AL combines with nicke. 


A 
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occurred at Futectic when you first arrived there? 
A I don't know because this -- Mr. Brachfeld must have 
known before, prior to my joining. 
fa) It says then, "A new theory was proposed by 


mM, Patel.” 


A That's the theory I proposed to them. 
re) Are you the "M, Patel referred to? 
A Yes. 
Q Now, when did you propose this theory, do you 
recall? 
A I believe I -- I <= 
oO When did you propose it? 
A April or May, ‘72, After receiving film report. 
re] In other words, you proposed this new theory 


in around April, ‘72; is that correct? 
A "72, yes. 

oO All right. 

Had Eutectic been manufacturing and marketing 

the ‘exotec powder prior to that? Prior to that date? 
That you produced this new theory? 
A Yes. 

fa] They had? 


Exotec powder? 


0 Yes. Was it used as a honding coat? 


* 


} 
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| 3 Patel - redirect ~- Gordon 874 
2 
3 
4 
5 
6 
7 

m) 

; 8 
? Q Dic you work in Metco, do work in developing 
10 either the Metco 404 or Netco 450 powder? 
al A do. I never worked in development of Metco 459 
12 powder or Metco 4u4 powder. 
13 % Did you ever spray either the Metco 450 
14 or the Metco 404 powder wnaile you were working at Metco? 
15 A Yever sprayed any powders. Generally speaking, 
16 ._powders were sprayed by technicians. 
17 Q Jever sprayed any powders at Metco? 
18 A Never sprayed any powders. 
19 Q At the time you left Metco, to your 
20 best recollection, did you know tne compositions of 
21 either the Metco 450 or the Metco 404 powders? 
22 A According to my best recollection, when I left Metco | 
3 I had forgotten or I never remember actual percentage of 
24 cowposition of ietco 450 powder or Mecce 404 powder. | 
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- Patel - redirect - Gordon 


Began working in Exotec in Qctober, 1971. 


In the period between December, 1970, and 


'71, were you ever asked by anyone at putectic 


Qctober, 
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5 Patel - redirect - Gordon 
about the compositions or manner of manufacture of the 
Metco 404 or Metco 450 powders? 
A First of all, I never knew how they manufactured 
Metco 404 and Metco 450. 

Q My question is, were you ever asked at 
Eutectic -- 
A But nobody ever asked me about the composition 
or manufacturing matter or whatever about these two 


powders. 


v 
q Did you ever of “any information yourself 


on the composition or other information? 


A NO. 
Q Of these powders? 
A No. 


* oF % 


Patel - redirect 


t offer for jdentification a bottle of 


the blend that Mr. Patel has discussed, a8 


Plaintiff's "xhibit qi. 


mr CLERK: for identification. 


(So marke’.) 


MR. GORDON: And the steel plates identified 


on the back as Blend 5 Al plus 954i, as Pleintiff’: 


Patel - redirect 


Exhibit 78. 


THE CLERK: 78 for identification. 
(So marked.) 
BY MR. GORDON: 


Q Now, was the coating that you obtained a seif- 


bonding coat? 
A That's correct. 
Q Now, and on what do you base that statement? 
I hand you Exhibit 78. 
A I used the same shrink test that I described before. 


And when I shrink the coating, I saw almost 70 percent bend 


particles. 


x TK 


Patel - recross 


Q Have you correlated that with other materials 
other than the Exotec material; in other words, what I'm 


asking, have you taken the material, sprayed it, noted the 


4+ 
percentage of particles that stuck and then had a pensile 


bond strength test made, saw if that correlation applied 


24 


2s 


Patel - recross 
to materials other than Exotec? 


A No, I did not do that. 


891 


Quaas-direct 


0 If the request for a consumable or a powder 


required a hard facing application, was there a class of 


metals which was known to have these properties from which 
you would select vour ingredients? 
A Yes. 

Well, originally all of our systems were nickel base. 


| 
Q Why was that? Why were your systems nickel 


JA 498 
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A They primarily were nickel base because nickel, to 
begin with, is a ductile material, with additions of boron 
and silicon. 

These alloys, the melting point of the overall system 
is depressed, so that they can be applied in the field at 
relatively low temperatures, when compared with other 
processes, such as that of welding. 

Nickel is a very compatible material, when applied on 
many, many types of parent materials we will find in 
industry and in the field. 

Now, later, of course, in our development work, we 
found need, particularly from a heat and corroaim point of 
view, a demand for what we metallurgists describe as 
stellite-type materials, and those would be the grades, such 
as Stellite 1, Stellite 6 and Stellite 12. 

Internally, and «‘% course, later in sales and in | 
marketing, we describe three of these products as feutallite | 
powders, 

QO Before we go off into that area, Mr. Quaas, 
you mentioned that nickel was a compatible metal. What does | 
that mean? | 


| 
A It's a material which, as I think I mentioned before, 


ig ductiie by nature. It naturally alloys quite well with | 


numerous parent materials, [Iron or steel is one af them, 
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and if nickel is applied or a nickel base alloy is 
applied to steel parent material, for example, or a ferrous 
base material, in fact over an extended lenath or period of 
time at a specific elevated temperature, one can actually 
get the fusion of nickel into the substrate, into the 
parent material. 

r@) And nickel is known to have this property, 
was it not, prior to 1962, when you -~ 


A Yes. 


c.wilhha 
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5 Q Does Eutectic continue to sell the Butalloy 


6 || coneamables or powders? 

‘a A Yes. 

8 Q Do you know the process for applying the 
9 Exotec powder? 


10 A Yes, sir. 


UL Q Does Eutectic recommend any preparation of the 
12 base metal preliminary to receiving the Exotec coating? 


13 A Yes, we do. 


14 Q I'll show you what is called Product Data 
5 | Guide, entitled the cold process, Roto-Te°, product data 
16 guide, and ask you whether you can identify it? 


7 A Yes, I can. 


18 Q Does that describe the treatment to be given 
19 to the base metal before receiving the Exotec powder? 


20 A Yes, it does. 

21 Q All right. What treatment is recommended for 
22 the base metal,preliminary to receiving the Exotec 

coating? 

24 6A Cleanliness is next to godliness. Depending upon the 


application, we much prefer, initially, if it's a shaft, for 
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3 
example, to pwethread the shaft before deposition of the 


Exotec. 


Q You said, “pre-thread?” 


Prethreac. 
Q So if you had a smooth shaft: , the recommenda- 


tion is to cut threads into that shaft? 


A Exactly. 
Now ’ we-- 
Q Why? 


A We recommend this operation because & threaded area 


naturally will present much more surface area for attach- 


ment of whatever alloyed powder is sprayed upon that member 


4 later. 
15 Q Is there any other preparation recommen ad 


16 for the base metal? 


7 A Yes. Prior to application -~ prior to spraying of the 


18 powder consumable, the parent material we recommend , should 


19 be preheated to approximately 200, 300, 400 degrees 


Pahrenheit. 


3 
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Q Now, based on those results, do you wish to 
confirm or amend the answers you gave in the depos! cion 
regarding the nature of the exothermic reaction? 

A I agree wholeheartedly that there is an exothermic 
reaction. I disagree with the fact that there pousibly is 
a direct reaction with the aluminum, directly with the 
nickel. 

Q What, in your opinion, is the nature of the 


exothermic reaction? 


A With the information now at hand, it's my opinion that 


the aluminum component does react with oxygen and it is that 
reaction which affords the great liberation of heat content 
which of course is transferred to the nickel particla and 
provides self-bonding characteristics. 

Q And when you use the expression, "power," 
you are referring to the 95-5? The Exotec powder; is that 
correct? 


A Yes, that's true. 
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Q Mr. Queas, you testified on your direct examina 


tion that in 1962 Eutectic started manufacturing and marketi 
a series of spray materiais under the general designation, 
Eutalloy; is that correct? 


A That's correct. 


Q In applying the Eutalloy materials to a sub- 
spray surface or base, was it required that this Lase be heat = 


*e the fusion temperature of the powder, melting temperature? 


10 A Yes, sir. | 
N Q Was the bonding dependent upon heating the base 
12 to this high temperature? 


A The bonding was dependent upon the self-fluxing 


characteristics and the overali melting point of the alloy 


powle, being deposited. 
Q If we took -- let me ask you first: What type 


of materials did you generally use the Eutalloy process on, 


steel shafts? 


cont = ot ot 
“N ro iw > 


A No. 

19 
What? 

20 : 
. A Steel shafts, of course, war one application, but when 
. I considered the broadness of the marketing ares, I think tha 
3 many, many applications were other than what I would cail round 
“ or rotating para-material members. 


What were they generally made of? 


Q 
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A I think I indicated previously orders, building up 


the lips, extrusion, muititude of farm implement applications 
Q If we took one of the standard surfaces that 

you normally would apply aEutalloy coating on by the Butalloy 

process and say pre-heated it to 2- or 300 degrees, in 


Ro otec, how high do you heat it, 2=- or 300 degrees? 


A Yes. 
Q is that Fahrenheit? 
A That's correct. 
Q Suppose we heat the surface to 2- or 300 degrees , 


and just sprayed the Eutalloy nickel base self-fluxing alloy 
on it, would the material adhere? 
A The material would adhere, but it's my opinion that 


integrity of the bond would be not satisfactory. 


Q In other words, you woulda't get a satisfactory 
bond? ‘ | 
A That's right, unless subsequently that applied materia 
was fused. 

Q By fused, you mean heating it and the base up 


near-melting temperature? 
A Up to near-melting temperature of the allow powder 


applied, not the melting temperature of the parent material. 


Q About what temperature would you have to heat 
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2 | A Somewhere between 16- and 2,000 degress Pahrenheit, 

3 depending upon that alloy system being used. 

A Q fhe Eutalloy process, is that sort of a welding 


5 || peocess? 

6 A rte's a brazing process. 

7 Q Would you explain to his Honor what you moan 

8 by a brazing process. 

A Welding, as I know it, is a process where we would weld 


material, when applied to the parent material stock. Actually, 


10 

i will melt part of the parent material; sc that under the 

1) | Circumstances, & certain amount of what we call dilution effec 
13 is experience. 

14 : In applying a Eutalloy type consumable, we do not 

15 obtain any such dilution effect; nor do we in any way approac 
16 the high temperature that are experienced in a so-called 

e | welding operation. 

18 ; Under those circumstances, we refer to that type of 

19 | process as a brazing process. A brasing process to me is 

~ | one which when utilized will not melt any portion of the 

9) | parent material. 

| Q De you consider the Rototec process a brasing 
“ poouess? 

4 ® Be. 


@ Would you distinguish between the Rototec 


he 


# 
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2 process and the Eutalloy process which makes the Eutalloy 
3 brasing and the Rototec not a brazing process? 
4 A The Rototec process is one as we have pointed out 
5 before requires pre-treatment of some sort relative to ths 
6 parent material before any powder is applied. 
7 I testified earlier that grit blasting and/or 
8 threading is a desirable pre-treatment in order to, in effect 
9 obtain good bonding integrity and, of course, the powder is 
applied, again, as we have discussed previously at a rela- 
tively low pre-heat temperature in terms of the parent 
material, but that pre-heat temperature depending upon the 
nature of the beast being in the area of two, three, four, 
sometimes even 500 degrees Fahrenheit. 

At that point then a compatible ‘powder consumable -~- 
let's say a bonding-type consumable will be applied. 

Later, depending upon the specific requirements of 


that given application, another coating will be applied over 


the so-called bond ccat. 


Q Have you ever heard of the term “cold process,” 
applied to the Rototec process? 


A Yes. 


| Q Does that mean to you that the base material 
| on which the spraying is effected is maintained at a rela- 


tively cool temperature? 


? 
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Correct. 


Q As opposed to this, the Eutalloy process isa 
hot process in that the basic material is heated up to brazing 


temperatures? 


On a relative basis, yes. 


A 


Q You testified that the Eutalloy consumables, 


the spray powders, were self-fluxing; is that correct? 


A Yes, sir. 


| Q When does a self-fluxing action come into effect? 
In other words, would it come into effect if I simply sprayed 


the Eutalloy material on a relatively cool or cold surface? 


A To a minor extent, yes. 


Q Would that cause any degree of bonding of the 


Eutalloy © the base. 


A Yes. 
16 
Q Would that form a satisfactory bond? 
17 
| A Not in my estimation. 
18 
Q Pardon me? 
19 | 
| A Not in my estimation. 
| 
Q It would not. 
21 | 
| When you heat the base to the brazing temperatures, the 
22 | 
| the self-fluxing characteristics do cause a bond? 
23 | 
| A Yes. 
24 | 


Q In the Eutalloy process, you say, you started 
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'62. When did you start promoting the Rototec process? 
I believe in ‘70. 
Q 1970? 


Right. 


Q Prior to 1970 and after you started the Eutallo 


process, was Eutectic engaged in the marketing or promotion 
of any consumable powders to be sprayed by the cold process? 
A Yes. 

Q Would you designate what those materials were? 
A We have developed, prior to “he Rototec process, 4 
process which we called SPRAM. In fact, the Spram torch was 
really the forerunner of the Rototec torch design. 

We had developed the Spram process for, particularly, 
applications in the glass mold industry. The Spram process 
is and was a process by which was considered a two-step 
method of application. 

Powdler consumables would be applied to glass molds or 
glass mold components with low pre-heat temperatures being 
employed. The powder would be sprayed and then later fused 
either with the Spram torch itself, which was oxyacetylene 
device, to provide the necessary heat for fusion or exterior 
torch. 

Q What was the difference between the Spram 


consumables, the powders, the spray powers and the Eutalloy 
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powder 8? 
A Basically, the Spram consumables were very, very 


similar to the Eutalloy type in that they were possessed of 
self-fluxing characteristics. 

Q Basically, what you call in the trade hard 
facing, nickel base self-fluxing alloys? 

A Yes. 

Q As to the Spram materials, when they were 
initially applied, prior to the fusion step, were they 
applied by a cold process? 

A I mentioned before, I said, with low heat, pre-heat. 

Q Would, in your estimation, the application of 
the materials at these lower temperatures produce a sufficien 
bond between the sprayed materialand the base, as sprayed 
on for most uses? 

A No. 


(Continued on next page.) 
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It will not. 

And the fluxing materials that were present 
in the Spram materials at these lower temperatures would not 
act to form this high degree of bond which was necessary? 
A That's right, without the fusing step. 

Q Without the fusing step. 

And the Roto-Tec process, do you spray 
materials other than the Exotec material as a final coat? 

A Certainly. 

Q Give me an example of such a material. 

A The one I mentioned previously, identified by us as 
19910. 

Q What is 199? 

A 19910, ae I recall, is a powler consumable consisting 
of approximately ten percent of the nickel aluminum powder 
plus 90 percent of a nickel base self-fluxing type alloy 
powder. It's a heterogenous mixture of the two powers. 

Q Apparently, I have not worded my question 
correctly. What I'm interested in knowing, in the Roto-Tec 
process, do you have spray materials that Go not contain 
the nickel aluminum composites as a final coat? 

A Internally,wedo. We have specific powder conmumab Lee 


that have been developed that have not been released for 


sale. 
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2 Quaas-cross 


| Q Maybe I still haven't. In the Roto-Tec process 
3 | you normally spray an Exotec and then you spray & material 
over that? - 
A Correct. 
6 r) A material that you spray as the final or 


overcoat, does that contain a nickel aluminum composite? 


8 A Only one. 
' Q Do you spray materials which do not contain a 


nickel aluminum composite? 


Li A Yes, sir. 

2 Q What materia? 

13 A There's aluminum-bronze type. 

Me Q Let's take the aluminum-bronze type. If you 


15 spray that directly without initially spraying the bond 
| coat, do you, in your opinion, believe you would get a 
| reliable bond? 

18 | A with which process? 


9 | Q Roto-Tec. 

20 | A No. 

21 | Q You do mt. 

n | go, the purpose of the Exotec or Xuperbond is 


23 to ensure a reliable bond; 4@ that correct? 


24 A Correct. 
35 Q This is in spite of the fact that you initiall 
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thread, clean and thread the surface on which it's sprayed? 
A Right. 

Q If you spray the normal overcoat saterials 
which do not contain the nickel aluminum composites on the 
prepared surface, you get some sort of mechanical bond? 

A Possibly. 

Q Possibly, mechanical. 

If you spray the Exotec material or the Xuper- 
bond material, then you not only get. a mechanical bond, but 
some sort of metallurgical bond; is that correct? 

A Yes, sir. 

Q That is without the fusion operation? 

Yes, sir. 

Q That's in the cold process? 

Yes, sir. 

Q Do you have available on the market any other 
materials other than the nickel aluminum composites which 


will form this secure bonding coat? At Eutectic? 


A Wo, sir. 


Q You do not. 

Would it be feasible for you to peompte and 
market Roto-Tec processing equipment and materials without 
the Exotec ox Xuperbond, nickel eluainas composite-typs 
ma cor inks? 
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i 
| MR. CALIMAPDE: The question is broad 


and vague. 


MR. SPRUNG: I'll rephrase the question. 


BY MR. SPRUNG: 


Q You have two bonding materials that you market 


at Eutectic; is that right? 


A Right. 
10 
do not have Xuperbond or Exotec, would it be feasible for 


you to promote the Roto-Tec process and market equipment and 


| 

| 

| 

) Q One is Xuperbond. The other is Exotec. If you 
| 

| consumables under it? 


MR. CALIMAFDE: I'm afraid I don't under- 
stand that question. 
BY MR. SPRUNG: 
Q Do you understand my question? 
MR. CALIMAFDE: The reason I don't under- 
stand it, your Honor, is because ~~ 


MR. SPRUNG: Let's see if the witness 


- Td understands. 

a ! MR. CALIMAFDE: If I don't understand, 
“ | I don't want my witness to answer it. Ie must 
- be understandable tn the courtroom. 

- | If you're using “feasible” to have a 


marketable process, you're so broad it is not 
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a fair or understandable question. Are you including 
the plasma gun, metal system? 
The question is so broad it cannot be 
answered intelligently, in my view. 
BY MR. SPRUNG: 


Q Do you believe you can answer that intelligent~ 


Mr. Sprung, I would like you to repeat the question. 

Q Do you bel/ ve that you would have a commercial 
process and product which you can market as you do Roto-Tec 
if you did not have the Exotec or Xuperbond type coat 
materials? 
A Yes, I think so. 

Q What would you use in place of those 
materials? 
A Molybdenum. 

Q Do you believe by spraying a molybdenum powler 
you can get a satisfactory bond coat? 
A I think so. 

Q Have you ever tried it? 

let's get back to the prior qrzstion. 

with what process? 


Roto-Tec, I'm talking about. 
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2 | Q In other words, you're changing your original 
3 | answer? 
| 


4 | A Wo. I said yes, we could have, in my opinion, a 

5 marketable process, but I could use molybdenum as a bonding 

6 material, but not applied with the Roto-Tec torch. 

7 Q What would you have to do? 

8 A I would presumably apply it with either the plasma 

9 process. I'm talking about the mo‘ybienum or with the wire 

10 process. 

Q You sey the plasma process. What is the market- 


12 how much does a Roto-Tec gun sell for on the market, retail 


13 | -price? 

14 A I am guessing, I'd say $400 or $500. 

15 Q $400 or $500. 

16 | Do youhave any idea what a plasma gun, one of 
7 | the most inexpensive plasma guns, cost? 

18 | A Are you talking non-transferred arc or transferred 
19 | arc? 

20 | Q Won-trae sferred arc. 

21 | A With a power source? 

22 | Q Yes. 

23 1 A Iwuld say -- I'm guessing, the cheapest one would be 


in the area of $5,000. 


Q So that if someone had a, say, $5,000 piece of 


7 Quaas-cross 
equipment, they could spray molybdenum as a bond coat and 


use your Roto-Tec to spray ove. it? 


A Correct. 


Q O:. “hey wanted to spray with the wire gun 


first, themlybde uw coat, then they could spray with the 
Roto-Tec process? 


Yes. 


A 


Q How much is the most inexpensive wire gun cost? 


Have you any idea? 


A Not really. 


You don't? 


Do you at this time market a plasma gun or 


wire gun -~- I'm talking Eutectic when T talk to you. 


« A We do not market a wire gun for metal spraying 


purposes. We do market a transferred arc plagma setup. 


" Q Could you spray a bond coat with this transfer 


You could not. 


So, then, at present, Eutectic has no equipment 


23 || by which they could spray a bond coat other than the nickel 


aluminum composites; is that correct? 


A Yes, sir. 
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Q Zs the Roto-Tec process promoted and marketed 
as 2 complete process? When I say, “compite process,” & 
provess in which you tell the customer, “You can buy our 
verch and you can spray & gatisfactory coating with it for 
many repair eenpoekny* is that correct? 
A Yes, sir. 

Q Could you do that if you did not have the 
nickel aluminum composite self-bonding powlers? 
A No, six. 

Q Durizg your direct testimony, Mr. iaas, sou 
were zead a portion ot your deposition where you stated 
that you believed that the nickel and aluminum reacted to : 
make an exothermic reaction in the Exotec material and 
that your opinion has now changed? 

Would you tell us what knowledge or informa~ 
tiun you have gained other than the Patel report: 

Are vou famiiiar with the Patel report? 
A Yes, sir. 
9 Either --cther than the Patel caport on which 


you changed this basis of opinion? 


AR Wo. 
Q g¢'s solely based on the Patel repert? 
R . Yes. 


Q ter. Quaas, what's your understanding as one 


JA 519 
9 Quaas~crose 
familiar in thie art of the term, nickel aluminide? 
A What is -- 

Q Your understanding of the tem, nickel 
aluminide, as it's used in the flame spray field? 
A In my estimation, it's a rather loose term that has 
been applie4 to bonding-type consumables. 2 
(continued on following page) 
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Q Is it any combination of nickel and aluminum? 
A Nickel aluminides, again, I repeat, in my estimation, 
4s a loose term, and yes, it's applicable to any range. 
Q Any range of nickel? 


Components. 
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: Q Mr. Dittrich, 41d I not ask you the following 
question and did you not make the following answer, beginning 
at line 8: 
“Question: What powders were you familiar 
with in that period, between 1945 and 1955, that 
suitable for flame spraying? 
“answer: The requirements of powler spray 


at the time were not very great. The principal use 


of powder spray equipment during that period was 


in spraying zinc coatings.” 
Now I should like to stop there. 
When you answered, "The requirements of 


powler spray at that time were not very great,” what did 


Dittrich - direct 


you mean? 


A That the scope of the process appeared to be quite 


limited. 


*" gir. Do you mean 


Q Now you say, "process, 


powder? 


A Powder spray. 
Q tiene, when you say, "quite limited," would you 
explain what you mean by that? 


A Yes. In those early ys, as I recollect, what we knew 


the powles process was primarily used in spraying zinc for 


correlatican-resistent coatings. This is one of the primary 
areas. 

Q Primary area of the powder for metal spraying 
was a sinc powler for coatings? 


6 A Y believe, as I recollect that time period, that this 


as was the predominant material that was heing sprayed at the 
18 tim De 


" Cc And now we are talking about the period between 


Pa 


"45 and 1955? 
} 


&? 
ot 
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A Right. 


Dittrich - direct 


All right. 

But let me discuss that with you for a moment: | 

But let's establish first, did METCO manu-~ 
facture a powder gun for commercial sale through the 
period of 1950 to 1955? 
A No, sir, we did not. 

Q Did METCO sell any powders through that same 

period, 1950 to 1955? 


A No, sir, we did not. 
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ich you recail in existen¢e 


.¢ So that the powders wh 


prior to 1955 were the zinc and the hard-facing, self-fluxing 


alioys; is that correct? 


21 | A Yes. And T believe I also mentioned previously that 
ol Schori did spray alurinur powder. 

23 fa) Ané that Schori sprayed aluminum powder? 

“4 A Yes, sir. 


0 Is that the extent of your knowledge ef the 


3 Dittrich - direct 

powders which existed in 1955? 

A Wall Colmonoy, if my memory serves me correctly, 
offered -- i can't he sure of this, hut as T recollect it, 
Wall Colmonoy offered a couple of other powders. I believe 
they were stainless steels, but aqain T am not sure. 

n Now, as of this time in 1955, you personally 
recall of any probiers that anyone was having with these 
powders? 

A Yea. T believe Wall Colronoy had problems in spraying 
aluminum with this particular piece of equipment. That is, 
-- I'm sorry. Nid T say “ali Colmonoy? 

A Yes. Pid you mean Schori? 

YT meant Schori. 

Q No you recall that Schori hed trouble spraying 
aluminum powder? 

A Aluminum powder were their particular piece of 
equipment. I don't recall specific problems that Wall 
Colmonoy might have had, althouch my fariliarity with their 
equipment, of course, was only throuch the work we were 
doing. I don't know if they might have had problems that I 


didn't know about. 
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commercially 


Q When did spray equipment become 


available for spraying powder? And by commerciaily available 


I am now referring to the type of gun which could spray 


powders other than the zinc or the hard-facing, gelf-fluxing 


alloys. When aid those guns become available for spraying 


powders? 


A Let's see. I believe it was in 1956, when we put our 


firet powder gun on the market. 


@ what 44d you call that powder gun? 
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1 | Es] pittrich - direct 
2 | A It was a thermo spray type, P was the original. 
31 THE COURT: Thermo spray? 


wHE WITNESS: ‘Thermo spray, yes, your Honor. 


5 Q You call that a model P? 
6 A Model P. Type P, Model P, yes. 
7 9 Is it fair to say that the development work on 


8 powders ,therefore, did not begin until there was adequate 
9 || equipment on the market for spraying powders? 
10 A Y don't believe I understand your question. 
1 Q Is it feir to say that the development of 
12 powders for meta. flame spraying awaited the development 
13 of guns which were suitable for spraying these powders? 
14 Is that correct? 
15 A Well, when we put our first gun on the market, which 
as I say I believe now is about 1986 or so, we pat on the 
market at the same time a series of powders that we had 
worked with and dev2loped that were useful in that thermo 
spray gun. 

Q Is my statement a correct one, Mr. pittrich, 
21 that prior to the production of powders, there had to be, 
n 1 of course, guns for spraying those powiers? Ien't that true? 
23 | TRE COURT: Do you understend what re ie 
“ Griving at? 


4 THE WITNPSS: I'm not quite sure that I ao. 
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THe COVRT: Well, I suppose one miaqht 
say it's somethinea like the chicken hefore the 
eca idea. 

MP. CALIMAPNYT: Yes. 

ere wrmerss: Well, T gather then that 
you mean that hefore other preonle would develop 
powders for spray oun, there had to he a spray 
an on the market that woul? spray powders? 
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DIRGCT EXAMINATION 
SY HMR. CALIMAFDL (Cont'd): 
8) well, 1 guess I'm looking -- 
I assume that this is what you mean, 
4 I guess I'm luooking for an acknowledgement 
ofa truism, that before you develop a powder, you 
must have something for spraying that powder and in your 
eres in the Metco case, you came out with your gun 
ana your powder at tne sane Cime? 
a Rignt, sir. 
W All rignt. ‘nat was about 1956? 


That would be about 1950. 
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i In fact, -ictco gic not wanufacture a powder 


for sale until mucin later in tne decaue of the 1950's, 

if at all; isn't that true? 

A At that time, we were not wanufacturiny tue powders 
per se. Let's see. I believe at tiiat tine we were 

doing internal size classification. That is, to limit 


the ran,es of powders and tase out undesirable sizes. 


x £ 
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\ 


9 Mr, Dittrich, prior to 1964, you had no 
knowledge of other companies working or experimenting with 
f 
nickel aluminum plastic bonded \ ire for powders? 


A No other companies, no sir.. 


Q 2nd you had no knowledge that anyone in the 


' field was attempting to produce a powder having improved 


bonding characteristics prior to 1969? 


A No, sir. 
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.@] pe you recall that the aluminum powder which 
you sprayed reacted exothermically with the oxygen? 
A I suspect that there was some oxidation, as there 
is with all the materials that are flame sprayed, be they 
wire or powder spray. 

Q When you say oxidation, you are using that 
word to include exothermically; is that what you mean by 
oxidation? 


A Oxidation is an exothermic reaction. 
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2 C If an exothermic reaction occurred you would 

3 see it visibly, would sou not? 

4 ‘ Possibly. 

5 a Isn't an exothermic reaction one in which the 

6 aluminum powder tenis to flame? 

7 HN Yes, I surrect it woul. It was a degree of oxida- 

8 tion. That is if the novior for instanes were being sprayed 
9 ata lower terpeorature flame you would see less oxidation, 

10 ana ata Sich tem-erataure flame  :ou would see more. 

11 8) “yey. Littrich, so that we understand each other 
12 and the record is consistent with what ve are expressing to 

13 each other, ‘vhan vou use *he word oxidation, do I understand 
14 you are talking ahout an exothermic reaction with the 


15 oxygen and that is what you mean by oxidation? 


it A I repeat, oyidation ic an exothermic reaction. 


17 Q When the aluminum was sprayed, it reacted 
18 with the oxygen exothermically? 

19 A ngain, it is a matter of degree. There was some 
20 oxidation of aluminum, but in essence what we developed 
21 | was an aluminum coating perha.s with oxide boundaries, 


22 very, very thin oxide films. | 
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Dittrich ~ direct 
DIRECT EXAMINATION 
ZY MR. CALIMATDE: (cont.) 
Q Me. Dittrich, it is a fact, is it not, that 


} 
Climax suggested the use of nickel and aluminum as & Spray 
powder for their work? 


A Now I'm net at all certain that they did. 
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following questions and did you nct make the following 


answers : 


"Question: And was it aleo a part 


i of their project" -- that's the Climax project -~ 
"to coat the molybdenum with nickel aluminum to 
form nickel aluminide?® 

And your answer, “This was one of the many 
materials combinations that they had under 

5 


Q At the top of the page did I not ask you to 


consideration at the time and with which I sprayed 
for them at the time.° 
A Right. 
Q All right. Now, you made that answer to that 
question. 
Now, was your function, sir, merely to apply 
the coating? 
A At that time, it was. 
Q And was the purpose -— pardon me? 
the -- 
Q If you can answer it yes or not, maybe we can 
get this true. 
Was your purpose to spray the coatings? 
Primarily. : 


(continued next page.) 


Dittrich - darect 


DIaksCT LA wALuaeiv. 
BY MR, CALIAFOQL (Cont'd): 

“d was the purpose in spraying nickel and 
aluminar. to obtain nickel aluninice? 


-- that would ‘iav2 to Le an assumption on iy 


Jas the purpose in spraying nickel and 
aluminum to obtain nickel aluanide vecause of tne -- 
of the desirable properties waich nickel aluninice aad? 
A Yes. Climax Molybdenum was trying to -- 
) The answer is yes. wet me see if we can 
do it that way; rigitt? 
I'm trying net to tax you “anu -~ 
ri - ZI know. a's. tryang to keep it sncrt nyselt. 
but with ost of these questions, a Simple yes or not 
aoesn't answer tne question completely and fully. And 
tais is wy problem. 
Q Let me see if I can frawe my questions 
to you so that a fair yes or no is possivle. : 
were tiie properties, known properties of 
nickel aluminide essential to the product whicn you worked 
-- you were spraying, namely, the property of high teuper- 


ature oxidation resistance. 


A The properties of high oxidation resistance were 


x Avge 
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the properties that Climax Molybdenum were looking for 
at the tire, in ocder to protect their Molybdenum substrates | 
from oxidation in the high temperature oxidizing. 

Q They were looking for nickel aluminide because 
of this property; is that correct? 
A Not only nickel aluwinide. This was only one 
of a very, very - reat numer of materia\s that was in- 
cliuced in thuir program. 

“i All right. This was a material incawici 
in their proyram? 


A Right. 


pn a 
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All right. And one of the combinations which 


they suggested was nickel aluminum? 
A Well again, we cone to the point of whether they 
suggested it or we suggested it. This is very, very 
confusing. 

As I say, we had worked with that kina of coating 
prior. 

Q All right. There I will rely on your 
deposition and I will not get into it with you. 


At this point there is confusion in your 


mind as to whether you suggested it or whether they suggested 


JA S30 


6 Hhittricn - direct 1034 


it, but there it was anyway o* 3 material to be tried at 


this time? 


is Richt. 
is iow, was this yrict to 1956? 
A Phis would be in the 1931 to 1954 tine perioe 


that I cid tue work for Clina:. 
4 Kignt, sir. cit it is prior to "S56, 
in any event, an! it is ,rior to tue tise tinat Metco 
came out with its therm: s;zay Jun, anu ,¥ricr to the time 


that setco caue cut wits « nickel j,ewder; 13 that 


correct? 
A It's pricr to the tine we put it on the market. 
a te! Yes. 
Wow, these proyerties anc I will just 
16 nention that on, this aAiyh vxication temperature resistance, 
V7 is a property associated with nickel aluminice; js it not? 
18 A Yes. 
19 2 ne it was know, this nickel aluminide was 
| 20 known to have that property; is that correct, six? 
21 A There was literature. 
22 Q Right. And it was because of this known 
23 property that it was desired by Climax? 
24 A This would wake it desireable by Clima. 


ce 
nnd the property »f nicle -- I beg your 
\ 
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pardon -- and the proportions of nickel and aluminum 


that woulc provuce tis wesares nickel aluwinide was 


oO per cent uichei ane 29 per cent aluntinum; isn’t that 


true? 


A wot necessary. “here are 2 nuwber of nickel aluminicgs 


anu nickel and aluminus conuine an -- in all proportions. 
3 ali rignt, sir. 


urn to pase 63 vr your deposition. 


63, becinnine at line 3, Gau Ll not ask you tiw following 


question, and did you not wake the following replies? 


"Question: what was the proportion or diu 


you at tne tine in '54, °55, when you drew your 
y 


conclusions, dic you deteruine that taere was a 


proportional relationsii,? 
"Answer: ‘Through the literature studied, | 
particularly one article ou work that hac been 
done on nickel aluminidces, a particular co.position 
was chosen wnica in massive torm was superior 
to the cther co. positions. 
*yuestion: wo you recall what that 
proportion was? 
“Answer: Yes. It was approximately 
80 nickel, 22 aluminum by weight. 


“Question: ou say you reac tiis in the 


bDittrica - direc 
literature? 


~ 


‘hASwer: gos. 


‘ uestion: ‘i113 to me 1i1s tuere was some 
publicataoa wiica reportec that this rat.. of 
nick21 tu aluiause woule precace the nickel 
aluniniade waica aad tnese properties tnat 
yOu were sveking? 

"Answer: That's correct.” 

L :.ay as weil vo on reading tne next question 

and answer. 

‘,uestion: via you consider these properties 
essential to the produce wnich you were developing? 

“Answer: Yes, for the purpose intended, 
which was the high tenjperature oxidation resistance, 
these properties were essential.” 


bic you make those answers to tnose ques~ 


tions? 
9 A Yes, I did. 
20 ") All rigat. 
21 dow, in your work fcr Climax, you sprayed 
2 nickel and aluminum powders, diu you not? 
23 A Yes. 


a and what results did you optain? 


All we did was apply the coatinys to panels for 
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Climax Molybdenum Company, which they returned to tneir 


laboratories for neat treatnent anc for test. 


Q wow, will you describe the composition of 


the coatings whici you sprayed? Dia you spray an aluminom 


coating, and then a second nicke. ating? Is that the 


way you sprayed it? 


A well, I don't recall all of tne coating <onfagura- 
tions that we sprayed. Sows of tie coatings we sprayed 


aluminum first. I's sure. Then nickel over and then 


possibly even aluminum over those. 
Sone of the coatings we sprayed I'm quite sure 


were nickel first, aluminun and 30 On. 


Q But you sprayed them in sandwiched form, in 


other words? 


A fhat's rignt. we did. Also in wixtures, 
Q Did you -- yo sprayed a nickel aluminum 
mixture? 
A Mixtures of powcers. 
Q Powders? 
A Yes. 
¢ What did you obtain? 
23 A Also -- 
ae _.. we stay with that one for a monent, 


Mr. Dittrich, because I'm really interested in the nickel 


1 
dc fols. 
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and aluminum, not tiie other powders which you may have 
aprayec. 
You sprayed the nixture. What did you 
Obtain, sir? 
A Coatings which were simply mixtures of nickel 
and aluminum when we deposited them. 
Q When you sprayed the mixture of nickel and 
aluminum, was it a pre-reacted mixture? 
In other words, was it nickel aluminide? 
A do, siz. They were simply mixtures of nickel ana 


aluminiue powders. 


(Continued on next page.) 


DIRECT EXAMINATION 


BY MR. CALIMAFPDE: 
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(Cont.) 


Q Did you observe any exothermic reaction of 


any kind when you sprayea the mixture? 


A to, sir. 


not, sir 


9 ‘low, it was known at that time, was it 
that nickel and aluminum would react exothermically if the 
nickel ana aluminum occurred in the proper proportions? 


Tnat was known knowledge at that time? 


A At that time, you mean, this 1951 -- 1954 time period? 
Q Yes. When you were working with the Climax? 

A Yes pelieve it was. 
9] Now, as a result of your work with Climax, 


did you make any ---deaw any conclusions with regard to the 


nickel and aluminum spray powders? 


fy pid I draw any conclusicns at ali? 


Q Well, did you -- 4S 4 result of your work with 


Climax, did you draw the conclusion that a composite of 


nickel and aluminum in proper proportions could produce a 


nickel-aluminum coating? 


A No, not at that time, I did not. 


Q iow, when did you make that conclusion -~- 


@raw chet conclusion or make that observation? 


“hat was later, after the unsuccessful work with 


A Yes. 
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Climax molybdenun, T continued on and off with spraying 


3 layered coatings »f nicxel and aluminum, aluminum an¢ several 
other materials, attempting to alloy or react those materials 


on the surface of the panels, to provide the bonding and the 


5 

6 coating that I thought I could get from the materials 
> combination. 

’ 8 Q "41 right. 
9 Is this work you did back at Metco after the 
10 Climax project? \ 
11 A All of our work was done at Metco. We ~~ durine the 

‘ 12 Climax project, vanels we-e either sent in to us to be 
13 coated by us at Metco,along with some other materials that 
14 they were desirous of coating them with ; 
1s Q How long after your Climax project did you draw 
4 this or make the conclusion that a composite of nickel 

‘ " and aluminum would produce the desired nickel-aluminum | | 
1g | coating? , 
1. A Well, I believe that the disclosure yo are leading : 


up to was dated in October of 1955. Sometime in 1955, at any 


rate. A part of the werk that I aid, since T wasn't 


21 
~ totally successful in reacting the coatings on the substrate, 
“ a part of the work that I did involved spraying the coatings 

} 


onto the substrate, in layer form, reroving them from the 


substrate as a layer, and then by torch heating, alloying 
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or reacting the sandwich constrvtctions of these various 

materials. Anj since the Clirax procram was unsuccessful, 
since I was unsuccesstul in achieving the kind of coating 


I4EATSI : 
the coatings in place on 


and bond that 1 wanted by 
the substrate, then finding that on removing the layers and 
torch reacting them I could set the exothermic reaction, 
I concluded & that time that it might be possible to get 
the kind of coating that we wanted and the better bond by 
starting with some sort of free standing, that is, a compesit 
that we could spray that would combine and give us the kind 
of coating that I thoucht we might get. 

0 All right, sir. 

Let's see if we can't put this in the right 
time 3e uence. You workec with the or on the Climax project. 
You sprayed nickel and alurinum powder. Your results there 
were not satisfactory. : 

A Right. 
Q In October of 19 -- October 6, 1955, you 
prepared a memoxandum, it appears; is that correct? 

THE COURT: Is that a PX? 

MR. CALIMAFDE: It's PX-16 2 listens Honor. 

THE WITNESS: Yes. | 


That's the one to which you refer? 
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Q Yes. Now, prior to the preparation of this 
memorandum on October 6, 1955, you indicated that you 
sorayed layers of coatinas, nickel and aluminum, at Metco? 
A That is right. 

Q And that you torched a corner and by torching 
you applied a flame to a corner of a sandwich? 
A Right. 


9 And you observed an exothermic reaction? 


9 And as a result of what you observed, you 
then concluded that if you had a composite powder of nickel 
and aluminum in the right proportions, it could -- it could 
be used as a flame sprayg6 powder; is that correct? 

A Right. 

This is when they were stripped from the substrate. 

Q Right, sir. Now, -- 

THE COURT: When you speak of a sandwich, 
that reminds me of lunch, among other things. But 
that's not the purpose of the question. 

Is th: sprayed material the ham -~- 

THE WITNESS: No, sir. 

THE COURT: <-- in the middle? 

THE WITNESS: No. When we speak of -- 


just generally, the sandwich coatings, it's -- 


Dittrich - direct 


it's a layered coating system. 


One belt on top of another? 


COURT: 


> WITNESS: Yes. For instance ~~ 


COURT: But we ought -- I think 


. of it as really three pieces. I[8 that not 80? 
q That is to say, do you have 4 substrate and a 
coating or when you use sandwich, does it mean 
: substrate and a coating and a coating? 

Lg THE WITNESS: Well, we would have a sub- 


strate initially, spray onto it a coating of one 


material. 


"3 Tim COURT: Right. 

14 THE WITNCSS: Then spray onto the top of 
15 that a coating of another material. 

16 THE COURT: Right. 

V7 THE WITNESS :Potentially on top of that. 

18 THE COURT: Could be more? 

19 THE WITNESS: Yes. 

20 qyHr COURT: 1, 2, 3 would be what you call 
21 "a sandwich. 

22 THE WITNESS: Yes. Layered. 

23 THE COURT: A layered deposit? 

24 THE WITNESS: Right. 


TIE COURT: Of different metals, sprayed on? 


Nittrich - direct 

THE WITNFSS: Yes, sir. 

THE COURT: All right. 

Now, what does that have to do with what 
we are discussing here? 

THE WITNESS: Initially I was attempting 
to form nickel-aluminum coatings on the substrate. 

TIE COURT: In this -- are you speaking 
now of a molyhdenum substrate? 

THE WITNESS: That or any substrate. 

THE COURT: Or any? 

THE WITNESS: Yes. 

THE COURT: Was your work done in the 
context of molybdenum? 

THE WITNESS: No, sir. The original work 
prior to the -- just prior to the Climax molyb- 
denum work, when we were working with these 
sandwich structures and we had done some work 
in prior years also with sandwich structures, 
the object was to try to obtain a coating -- 
ang eventual coating that had the desirable 
properties of all of the materials that were 
put into the layers. 


See, now, for instance, starting out 


gle 
with a it substrate as I was working with 
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and then applying 4 Raver of nickel or a layer 
of aluminum and then nickel and then aluminum, 
or nickel, aluninurh, nickel -- 

THE COURT: But each one sprayed on as 
an individual -- 

THE WITNESS: As an individual layer. 

THR COURT: -- layer? 

THF WITNFSS: Yes. 


THF COURT: Yes. 


THE WITNESS: As an individual layer, either 
from powder equipment or wire equipment. W2 then 


woulée heat treat this sandwich structure in order 


to try to alloy or react the materials that 
were sprayed on in layers and have these bond 
very, very securely to the base. 

THE COURT: Yes. 

Let me ask you this question in “hat 
connection. Farlier you referred to a fusing, 
which was done with the so~called -- I forget 
what you call it. 

THE WITNESS: Self-fluxina, hard- facing 
alloys, yes, sir- 


THE COURT: Right. 


Was this torching -~ would this torching 
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be called fusing? 

TUF WITIPSS: MTssentially the same. Well, 
basically the sare operation. That is -- 

mye COURT: For instance, having built up 
your layered sandwich, let's say that would be 
cool in the genes of being at room temperature? 

717 WITNESS: After being built up, it 
would be. 

THE COUNT: “hen you would take a torch, 
oxy-acetylene type torch? 

TIE CITNFSS: Generally, yes, sir. 

THE COURT: And jast apply that heat over 
and then see what happened? 

TUF WITNESS: Yes, sir. 

THE COURT: With the idea that there 
would be a wedding. 

THE WITNESS: Hopefully. 

THE COURT: And in a chemical or metallur- 
gical sense, there would be -- 

> WITNESS: An alloying. 
COURT: -- a union? 

THE WITNESS: Of the individual elements 

that were applied as layers. 


THR COURT: Well -~ 
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THE WITNESS: The nickel and aluminum, 


for instance. 


w KK * 


v 


(Luncheon recess.) 


AFTERNOON 


As you know, this memo is dated October 6, 


Yes, I saw it. 

Q And you associate with this memo, and the time 
of the memo, your conclusion with regard to the use of a 
composite of nickel and aluminum as a suitable powder for 
flame spraying; is that correct? 


A That is correct. 


Q Now, can you tell us how many times you sprayed 
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sandwich configurations wan arrived at that 
conclusion in October of 1955? 
A Oh, I don't recall how many times I did. It was on 
numerous occasions. 
9 Well, now, why would you apply coatings in 
sandwich form on numerous occasions? What we-e you trying 
to seek in applying the coatings in sandwich form? What 
were you trying to seek the second time that you didn't learn 
after the first time you applied the coatinas? 
A We could occasionally se some semblance of bond to 
the substrate that was achieved. 
It was quite sporadic, very spotty. Sometimes we 
would see it. Sometimes we wouldn't. 
There was always the hope that perhaps in changing 
conditions ever £90 slightly, that we might be able to 
achieve what we were trying to do. 
Q Now, what were you trying to achieve, sir? Wer 
you trying to achieve a bond? 
A There were two things that really we were trying to 
achieve, one was the extremely good bond to the substrate 
that we were looking for. 
And, number two, were the properties of the material 
that would result after the fusion or alloying of the 


material that we put in the layered structure. 


JA 558 195° 


Dittrich - direct 

° Well, were you looking for nickel aluminide 
coating which would bond to the substrate? 

A In effect, in that particular construction, this is 
one of the things we were looking for. 

Q And now, it is true, of course, is it not, 
sir, that in order to obtain a nickel aluminide coating, you 
necessarily must begin with nickel and aluminum? 

A That is right. 

Q And then when you sprayed, you have a layer of 
one of those metals directly on the substrate, and then a 
layer of the other metal directly over the first? You then 
obtain something like what I have drawn on the blackboard; 
is that right? 

A The sprayed configuration. 

Q Would you use the word clading, to describe 
the relationship between the aluminum and the substrate, 
the aluminum clading and the substrate? 

A By loosely using the term I would say that. 

Q It is in direct physical contact? 

Yes, it is. 


Q Then you clad aluminum with nickel? 


. And that was indirect physical contact? 
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2 Now, that is what you did at METCO? 

Right. 

Q You expected to obtain nickel aluminide, and 
that is what we have been calling - - I won't try to use the 
formula -- aluminide, I think I am spelling it right -~ 
(indicating on blackboard.) 

Now, since nickel aluminide is formed from 
nickel and aluminum, and you deposit nickel and aluminum on 
a substrate, and then you apply heat” to it, why would you 
not necessarily get nickel aluminide if you caused these 
two metals to react and they are in the proper proportions, 
would you not get nickel aluminide as a matter of course? 

A Ithink that you would. Nickel aluminide is a term 
that we use very, very loosely to cover the entire range of 
compositions that we might get from combinations of nickel an 


aluminum. 
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Q Let me ask you a question, Mr. stleetetis when 
you were spraying the coatings of nickel and aluminum on the 
substrate you were seeking or you expected to obtain nickel 
aluninide. 

And then you said there were many nickel aluminides, 
which led me to my next question, that isn't it a fact that 
you were hoping or you were seeking the nickel aluminide whic 
had the desirable properties of high oxidation resistance? 
A We were seeking a nickel aluminum alloy, call ita 
nickel aluminide, if you will, that would have the desired 
properties. | 

Q Right. Now, when you applied a flame, which 

you have been characterizing as a torch, to a corner of 
this sandwiched configuration, what did you expect you would 
have? 
A I don't know what I expected. I was hoping that we 
would get a reaction between the nickel and aluminum which 
would form the alloy which would bond very, very securely 
to the substrate. 

Q That in fact happened, did it 

No, it did not. 

Q I thought you testified that you applied a 
torch to the corner of the sandwich and you then observed an 


exothermic reaction. 


F 
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2 | A Well, the exothermic reactions that I got by epplying 


3 a torch to the core was after that sandwich layer was removed | 


4 || €xom the substrate. 650 that in effect we had cnly the nickel 


| and aluminum in combination. 
6 | Q All right, sir, let's understand that. Let me 


7 || pause a moment to be sure we understand what you have just 


said. 


You removed the nickel and aluminum claded metal from 


the substrate. 
pid you remove it completely from the substrate? 


Yes. 


Now you just had these two metals, one claded 


> 


Q 
with the other? 

A That is right. We had a layer of aluminum, a layer of 
nickel, or more, which were removed. 


Q Were they bonded to each other? 


18 A The nickel and aluminum were adhering to each other, 

19 yes. 

20 Q You used the word “adhering.” 

2 | po you intend to distinguish that word from bonding? 

» | You said they were adhering to each other. My question which 
»| I asked was wheti.cr they were bonded to each other. 
24 A I think they both mean the same thing. | 


Q All right. So now you have in effect removed 
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these two metal layers from the substrate. They are bonded 
or adhered together. 

And I interrupted you at that point in your story. 
Now, you took that construction and you applied = torch to 
a corner? 

A Yes. 

Q What did you expect to have happened when you 
applied the flame te the corner of these two claddd metals? 
A Well, I had hoped that we would get the combination 
reaction Letween nickel and aluninun. 

Q And that is what you did get? 


“hat is right. 


Q Now, vr. elecbin, since you have nickel and 


you have aluminum in clove physical contact, in fact, in 
adhered contact between these two Layyerse doesn't it follow 
as a matter of course that if you apply a flame of a 
temperature which exceeds the melting temperature of the 
aluminum they are going to react with each other and you 
will obtain an exothermic reaction? 
A Well, I had hoped and expected that this is what was 
going to happen. 

Q Yes, sir. Now, you knew from the literature 
that nickel ani aluminum were exothermic materials? 


A Yes, sir. 
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Q That when they reacted together they form an 


inter-metallic compound? Isn't that correct? 


A Or a compound. 


Q Well, your literature »cudies revealed to you 
that if you proportioned the nickel and aluminum, 80 to 20 
percent, they would produce a nickel aluminide? 


A Yes. 


Q And that was an inter-metallic compound? 


Yes. 


10 
Q That was common knowledge? | 
1 
| 

A Yes. 
12 
Q You knew, sir, that the nickel aluminide when 
3 

they reacted to each other, reacted with each other, exo- 
14 : 

thermically to produce an inter-metallic compound, that 
15 

exothermic reaction of course generated heat? That of course 
16 : 

too, is common knowledge. 
7 

A (Witness nods head.) 
18 

Q You knew the melting temperature of aluminum -- 
19 
THE COURT: Did he answer the last ques~ 
20 
tion? 
21 
MR. CALIMAFDE: He nodded his head. 
22 
THE COURT: Oh, I was looking in your 
23 
direction. 

24 


°Q You knew that at that time? 


m2 a 
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Q So that you knew that if the torch temperature 
exceeded the melting temperature of aluminum you would cause 
an exothermic reaction? 

A I expected that. 

Q And that is what occurred? 

Yes. 

Q It was also known to you, was it not, 

Mr. pi¢trich, that by generating heat, exothermically. for 
example, you wai produce a particle that would aid in 
bonding that particle to the substrate? 

A I didn't know for certain, no. 


Q Well, when you say, "For certain,” wasn't it 


common knowledge that bonding was aided by heat? | 


A Up to a certain point. 

It was also common knowledge in the flame spray indus- 
try — if we should overheat particles this coulc also 
be detrimental to the bond and the coating. 

Q Now, what do you consider an overheated 
particle? 
A Well, this would depend on the particular material 
itself. 

Q Well, can we say it was a general truism that 


bonding is aided by heat? 


JA 562 
Dietrich-direct 1058 


That, as I previously qualified it ~~ 


SPRUNC: Flame spray? 


MR. 
MR. CALIMAFDE: Yes. I am talking about 


flame spraying. 


MR. SPRUNG: Bonding 4s aided by the 


flane spray material? Substrate? Or what? 


MR, CALIMAFDE: Well, bonding,as we have 


been using the expression means the bond between 


the sprayed coating and the substrate. 


Do you understand me? 


Q Was it not common knowledge that bonding would 


14 : 
he aided by the application © 


f heat or by the generation of 


heat? 
A Again I say I have to give that answer a qualified E 


W7 
yes because overheating in some cases is detrimental to the 


bond. 


Q Well, I would like to know what you mean by 


20 
overheating. If you have a particle of nickel, for example, 


in order for 


and you wish to use that as a sprayed coating, 


22 
nickel to be used in spraying -- flame spraying -~- you would 


expect of course the torch to cause the nickel to become 


molten, would you not? 


A Molten or plastic. 
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DDS/elc, 
Q Wow, you would not intend to heat it so that 
it still remained in its rigid or solid form? 
A No. 


Q You would heat it to the molten or plastic 


Right. 
Q You would heat it to the molten or plastic 


form because in that form it more readily bonds with the 


: 
substrait? 


A Yes. 


pietrich-direct 


, Cc All right. Let's discuss that. But let's 


6 discuss it in the context of what you did in October, 1955, 


‘ when you applied the torch to the corner of nickel and 


co 


] aluminum-cladded metal and it exothermically reacted? 


, A Yes. 


Q And that is what you expected? 


w Now, when it exothermically reacted, did 


those two layers form an alloy? 
rked by Mr. Tour showed that it did. 


se A The analysis we 

» Q It showed that it did? 

te A Yes. 

al Q Now, at the time that you saw that exothermic 
18 reaction, was it apparent to you that the nature of that 


ith the heat of the flame which you used in 


9 reaction w 

20 starting that reaction could produce amarticle that 

21 would become molten and useful in flame-spraying or a8 & 

22 flene spray particle? 

23 A It appeared at the time that that was a possibility. 
24 8 as a matter of fact, that is what gave rise 


to Exhibit 16? Isn't that true? 
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Exhibit 16? I don't know. 


Q I am sorry. That is this memo (indicating) . 


2pm#i 
GR/elc 


wR 
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Q I am now directing myself to you, Sir, a~ 
your conclusion at this time."At this time" being in 
October, '55, when you put the torch to this. 

Your conclusion was, I -~ if I can produce 


a composite of nickel and aluminum in close physical 


contact, of the right gize of the flame spraying, I then 


have a useful eee 


A This was a part of the mental process that was going 
on. 
te 
Q I understand. 
A All of this was in the very, very formative stage. 
Q I understand, sir. 


So the only question in your mind was, can I 
produce a particle of the right size in composite form? 
A The questions in my mind were -- was, how to produce 
a particle, how to get something in the configuration that 
I could use, to try this, to see if I could achieve a 
result. 
Q Well, there were nickel powders available at 


that time; were there not? 


A Yes. 
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Q And there were aluminum powders available at 
that time: were there not? 
A Yes. 

Q And didn't you at METCO have the equipment 
for agglomerating or for compacting a nickel powder to an 
ania powder, to produce a domposite? 

A No, sir. I think I testified at the hearings, that 
we at that time, at METCO, had home-made equipment, we 
were using for ball milling, but I think I also testified 
that at that time we did not have equipment that we could 
use for agglomerating. 

Q Now, did you make any effort to make a com- 
posite, wire or powder, following the conclusions you 
arrived at in 19 -- October, 1955? 

A No, sir, I did not. 

This was only a part of the general work that was 
going on then. It was not a directly assigned project. 
There was very, very much other work going on, which re- 
quired precedence over this and which we were doing by 
project directive. 

Q Will you turn to page 160 of your deposition, 
please? 160. 


Do you see it, sir? 


Q Line 16, did I not put the following ques- 


tion to youand did you not make the following answer? 
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: "Question: Now my question has to do with the 
, agglomerating equipment or the equipment at METCO in 1955 
’ which was capable of agglomerating particles. My question 
to you is whether that equipment could have produced an 

. agglomerate of nickel and aluminum os shown in figure 2 of 
' your patent 248? 

“Answer:1 suppose it could have." 

’ Did you make that answer, sir? 

" A Yes. 

" May I just read over this a little bit? 

™ All right. 

" Q Now, I understand that no effort was made 

" to produce a composite of nickel and aluminum, oF to produ 
” a particle in which the nickel and aluminum were in 

16 physical contact immediately following the period of 1955? 
uv A That's right. We had done some previous work, as I 
™ testified here, in attempting to ball-mill aluminum with 
19 “some other materials together. That was not particularly 
20 successful. 

21 Q But Mr. ee. if you can, my question is 
22 specifically now to nickel and aluminum, and I think if 
23 we can focus our dialogue better in regard to the issues, 
a we'll all benefit. | 


| 
| 

25 | The question has to do specifically with wha 
| 
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you did, what effort you made following your observation in 
October of 1955 to make a composite? 

Do I understand it correctly that you made 
no effort to make a composite? 

A We made no physical effort to make a composite. 

Q All right. 

At that time. 

Q Now, isn't it also a fact that you made no 
effort to produce a composite for several years thereafter? 
A That is true. We made no physical effort. 

We were reviewing the literature, though, 
that was coming out, on methods of cladding one material 
onto another and looking for commercial means. 

Q All right. Why were you looking for something 
in the literature that would disclose to you how to clad 
one metal onto another? 

Was it first because, in order to have the 
exothermic reaction, these two metals had to be in close 
physical contact? 

A I would say yes. 

Q And you were now examining the literature to 
see whether there were some techniques developed by some 
manufacturer before producing these two cladded metals? 


A Yes. Some method, some improvement in the state of 
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the art, that would permit us to have the material manufac- 
tured or to manufacture it. 
Q All right. So that following your observation 


then in October of 1955, you thereafter looked at liter- 


ature tc see whether some manufacturer had developed a 

cladding process that would be suitable for your purpose? 
A Well, whether it would be suitable and announced per 
se as a means of cladding powder particles, or whether it 


would be a method of cladding onto flat surfaces and might 


be altered -- 
Q But, in any event -- 
A , ~~ a test to form what we wanted. This was -~ 
Q This was the extent of your activity? 
A Right. 
Q Your reading literature? 
A Yes. : 


MR. SPRUNG: You are talking about 
Mr. pigtrich personally ,now? 

MR. CALIMAFDE: He can only speak on 
behalf of himself, I assume. 

THE WITNESS: That's right. 

As I say, there was the press of other 
work. 

BY MR. CALIMAFDE: 


Q Pine. 


nN 


Ww 
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A That -- 

Q Let’s talk about -- let's talk about the 
other work. 
FN That limited -- 

Q Isn't it a fact that after this observation, 
in '55, you then began to do work on a gun? 
A It was soon after that. 

Q And that most of your energies were directed 


towards the development of a gun? 


A Right. 
Q And that there is no pressing -- strike tha, 
question. 


That was not until two or three years later, 
in 1959 -- I guess that's almost four years later -- when 
you read of an announcement by 4 Canadian company called 
Sherritt Gordon; is that correct? 

A That's correct. 
MR. CALIMAFDE: Your Honor, the Magkiv 

patent is assigned to the Sherritt Gordon 

Company in Canada. 
BY MR. CALIMAFDE: 

Q And in this announcement by Sherritt Gordon, 
in 1959, there was mention of cladding a core metal, it 
you wish, with an outside metal which might be nickel, 


cobalt, copper? 


Ceol 
o o 


| 
23 | 
| 
| 
| 
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A Well, initially their announcement was a very, very 
simple and short announcement that said that they had the 
capability of cladding nickel, cobalt or copper. 
THE COURT: Is that a Px? 
MR. CALIMAFDE: Yes, sir; Px 52. 
BY MR. CALIMAFDE: 
Q Is this the announcement, Mr. Dietrich, which 
you saw in 1959? 
A Yes, this looks like a copy of it. 
MR. CALIMAFDE: Let us mark this Px 52. 
THE CLERK: One sheet marked for iden- 
tification as Plaintiff's Exhibit 52. 
(So marked.) 
BY MR. CALIMAFDE: 
Q So that this announcement was of a capability 
of making a composite powder; ie that correct? 
A That's correct. 
Q A composite powder in which the outsr metal 
might be nickel? 
A Right. 
Q And when you read that, it was apparent to 
you that this composite could be useful in your flame- 


spraying process? 


A I thought on reading that announcement that it might 


JA 578 


y 
8 pietrich-direct — 


be a way of making a composite particle that would be useful 
to us. 

QO Right, sir. And then, of course, you 
corresponced with Sherritt Gordon? 

A As I remember my initial inquiry to them, it was 
regardina their capability of cladding nickel onto core 
particles and we were, as we always are, deliberately evas- 
ive in our ultimate. 

My original inquiry was more to find the capabilities 
of the process, so that I believe in my original inquiry I 
asked them if they could clad nickel onto oxide particles. 

Q In their original announcement, Px 52, 

Mr. Dietrich, that's this brief anrouncement? 
A That's that? 

Q Yes, sir. Sherritt Gordon states, and I 
quote, “Particles ranging all the way from less than one 
micron to several hundred microns can be coated this way 
and lend themselves to roll compacting.” And so forth. 

Now, this range of one micron to several 
hundred microns, that encompasses the flame spraying range 
of particles sizes? 

A Generally, I would say so. 
Q And in fact, in the same announcement, 


Sherritt Gordon gave as an example nickel, three percent 
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chross oxide materLai? Do you recall that? | 
A t ten't recall it. It's probably in there. yes. 

Q So tec their announcement included the infor | L 
mation of cladded particles of a gize between one and/790 | 
microns, and they gave as an example, as & successful 
example, nickel, chrome oxide? 

A Yeas. 

Q Based on this announcement, it occurred to you 
that this ould be a suitable material, composite material 
for use in flane spraying? 

A It occurred to me that that might be a useful way of 
forming particles for our process. 

Q And then you wrote to Sherritt Gordon? 

Yes. I believe it was & letter inquiry the first -~ 

Q And you obtained from them samples of cladded 
particies? 

A They -- well, first of all my inquiry to them was 
whether they could clad nickel onto aluminum oxide and 
cobalt and to zirconium oxide, I believe, or the original 


Ones. 


(continued on following page) 
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Mr. Ditrrich, let me see if we can’t contract 


In a size range. 

Q Yes. But I'm trying to contract it and I'm 
really not asking for how you may have eluded Sherritt Gordon 
from understanding your purpose for this powder, 

I would rather confine ourselves, if vwecan, 
again, to what is relevant to this proceeding, 
A Well, yes. 

(9) You inquired of Sherritt Gordon as to whether 
they could clad or make for you a nickel clad particle? 
Among other things, you asked for that? 

A Right. 
MR, SPRUNG: That's a -- that isn't wh 

-- he's telling you what he asked then. 


fe] Is the answer to my question yes, that among 


S 
other things you asked for anickel claded particle? 


A Yes, that's correct. 

QO And eventually they produced such powder for you? 
A Well, when they answered that they could clad these ; 
specific oxide materials, that announcement was a very, very 
simple announcement that covered, I believe, only that one 
material that they mentioned, 


That didn't mean that they could clad nickel or cobalt 
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to copper onto every kind of material. 

9 No, sir. I understand that. 
A So my original inquiry to them was whether they could 
clad it onto the aluminun oxide and onto cobalt. 

When thev returned with their "Yes" answer, then I 


ordered the materials from them. 


Oe 
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fa) I'll show you Plaintiff's rxhibit 50, which is 
a letter from you to "Mr. Pearce of Sherritt Gordon cated 
July 1, 1960. 
court: That is 59, you are showing him? 
CALIMAFPR: Yes, sir, 50, 
SPRUNG: 1960, 
CALIMAFDF: Is that what I said? 
2 COURT: Then that is not in this hook, 
if £& io 36, 
MR, CALIMAFNE: It's 50, 
THE COURT: I beg your pardon. I apologize, 


T see. Okay. 


Q Now, do you recall sending this letter to 


Mr. Pearce? 
A That is over my signature, so I did rend it, that's 
correct, 


ra] And in the middle there is a paragraph which 
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reads, "We would like to have this powder coated with nickel 
3 to give a finished vowder which is the following composition 
4 by weight,” and shen you show aluninun, 17.5 per cent. Then 


5 you have a dash 1 1/2 per cent. 


A Yes, sir, but this is not the first order for powder 


that I sent up to Sherritt Gordon. 


8 Q Is that the first order for powder consisting 


of nickel and aluninun? 


10 A It is not the first order for powder consisting of 


nickel and aluminun. 


12 10) All right. This, your Honor, is apparently a 
13 first -- the first correspondence we have, which was 
14 produced for us, which indicates an order for nickel and 


15 aluminum. 


But it's your recollection, in any event, 


16 
17 Mr. Dittrich, that there was a prior request from you for a 
1g || nickel aluminum composite from Sherritt Gordon? 
19 A That is correct. 
20 MR. SPRUNG: ‘The deposition says they 
oe sent a purchase order up requesting that. 
) Q The answer is “Yes"? 
3 A Yes. 
2 | MR. CALIMAFDF: ‘ould you mark 50, please? 


THE CLEPKs For identification? 
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One letter dated July list -- 

THE COURT: Let me make certain. You say 
it is established that this is the first order? 

MR, CALIMAFDFE: We recalls an earlier 
order. 

THE COURT: Oh, then this is an order? 

MR. CALIMAFDE: That's an order, 

MR. SPRUNG: In his cenositicn they said 
they sent a vurchase order for the material, 
which was destroyed, 

THE COURT: Farlier? 

MR, SPRING: Yes. Just about the time of 


the original correspondence, 


THE CLERK: One letter dated July 1, 1960 


marked for identification as Plaintiff's Fxhibit 50. 
(so marked) 

BY MP. CALIMAFDE: 

c¢] E will show you now a memo which is marked 
PxX33, which is handwritten and addressed to Bud. Is that 
your handwritina? 
A May I see it? 

19) Yes. 

Yes, sir. This appears to be my handwriting. 


0 All right. Attached to that handwritten memo 
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is a two-page typewritten document which is signed, I 


believe, by you. Is that your -- 


Tt is. 


A 


This document is dated Necenber 18, 1959? 


9 
Yes. 


And on the first paae of the typewritten 


9 


“eR. CALIMAFDN: Your Honor, this is the 
first paqe, the first typewritten page attached 


to PX33. 


SHE COURT: Yes. 


13 Q And if you come down one, twO, three, the 


fourth paragraph from the top, "when composite powder 


14 

15 became available, I asked Sherritt Gordon to prepare a 

16 special powder,” and so forth? 

17 A That's riqht. 

18 (8) hat refers to a nickel clad aluminum particle? 
19 A It does. 

20 1°) And that's about an 80-20? 

a1 | A It's nominally 80-20, 

a Q Now, in the second sentence of that same 

al paragraph, you said, “I thought that the heat of formation 
Pe | of the nickel aluminum (an exothermic combination reaction) 


would add in giving a self-bonding oxidation resistant coating 


Dittrich-direct 
of nickel aluminum"? 
A Yes, sir. 
0 All right. 
Now, at this time, 21 December, 1959, 
18 December, '59, the date of vour typewritten memozandun, 
had you yet received nickel aluminum particles from Sherritt 
Gordon? 
A Let's see, I -=- I believe that -- as I recollect, 
we had, and that -- 


MR, SPRUNG: Refer the witness’ attention 


to paragraph 1. Is that helpful to him? 


MR, CALIMAFDE: Which part? The whole 
thing? 

MR. SPRUNG: No. Just one, You asked 
him a question, I'm trying -~ 

THE WITNESS: Well, by my statement in 
paragraph 1, down below here, even this first 
composition powder is self-bonding on the fine 


ground -- 


(continued next page) 


24 
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"HE COURT: What paragraph is that? 
“WITNESS: Down at the bottom of the page. 


THE 


MR. CALIMAFPDE: There you are. 


THE COURT: Oh, numbered one. I thought 
referring to the first paragraph. 
THE WITNESS: This would indicate that by 
this date I had received that initia: sample and 


that I had done some work. 


BY “MR. CALIMAFDE: 


Q And that the first composition powder was self- 
bonding? 
A That's right. That would be the nominal 80-20. 

Q So that what you had observed in October, 1955 


in regard to the exothermic reaction between nickel and 
aluminum and your conclusion that if you could place -- if 
you could maxe a composite particle of rickes and aluminum, 
it would be suitable for Flame spraying, was borne out as 
evidencea by this paragraph numbered one? 
A I would say, yes. 

That doesn't, of course, go into all of the test work 


that went with it, you know, in separating into particle 


size and everything else. 
co 


These were sone general conclusions that were drawn 


as a result of the work with those. 


' 


hc See eah 
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Q When you say the general work regarding separa 
tion into particle size, are you now referring to the sizing pf 
the particles you received from Sherritt Gordon? 
A Yes. 

Q And you sized it so it could be used with the 
Metco gun? 
A Well, what we received wag a broad particle size sone! 

Cc Right. 

And within this range, you selected the -- 
We picked out particles sizes by test. 
Q And then you put that into your Metco gun and 


you sprayed and the composition was sel f-bonding? 


A Yes. 
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ra) Now, what did you do following the observa- 
tion you made on Fxhibit 33, that column numbered one? 


I beg your pardon. Paragraph numbered one. 


A That parenthesis part? 
Q Right. 
A Prior to that, also subsequent to that, there were 


discussions with Bud Shepard, who was my boss at the time 
an@ who is named as a doinhdnaart here, particularly after 
regarding usefulness of the material. It was probably 
about that time that we would have reported to our manage~ 
ment. 

Q Your management? 
A Our management, that we had a potential product, 
in this self-bonding material, which was very, very highly 
desirable for the process because there was no other self- 
bonding material for powder spray. 

Q All right. Now, at and around this time of 
your -- your letter -- your memo dated 21 December, ‘59, 
when you commented on the nickel-aluminum particle, did 


you also obtain other composite particles for testing? 


Perhaps I could help you. Did you obtain a 
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‘ 


nickel-phosphorous composite from anyone now? Not just 


Sherritt Gordon. 


A At some point in time, the exact dates of which I 
am not sure, we did obtain some composites that were nickel- 


phosphorous ,yes. 


7 MR. SPRUNG: When you say “nickel- 


phosphorous," do you mean the alloy nickel- 
phosphorous or elemental phosphorous composited 
with nickel? 


MR. CALIMAFPDE: I am talking about the 


unalloyed nickel phosphorous. Nickel and 


13 phosphe composite powder. 


14 A (Contin. ag) I believe we got from Sherritt Gordon 


some nickel on elemental phosphorous. 


And did you test that as you tested the nickel 


Composite? 


Yes. 


21 Q And did the powder, the nickel phosphorous 
22 powder, which you obtained, did it have about eight to 
twelve percent phosphorous? 


A I don't recall the percentages any more. 


Q It was tested? 


ele follg 
if 


20 


21 | 
22 | 
23 | 


24 


25 
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It was tested. 


Q And was it determined during spraying that the 


phosphorous combined with the nickel in an exothermic re- 4 


action? 


A 


A 


We assumed that it did, more than anything else. 


Q And it aided in the bonding? 


/ 
’ 


Tt aided in the bonding but it was not self-honding. 


rans 


9) But it aided in the bonding? 


On already roughened grit blasted surfaces, I would 


say that there probably was bond improvement. 


er x 
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Q I believe you were talking about a nickel 
phosphorus powder before the recess? 
A Right. 

Q I ask you whether you obtained and tested a 
nickel phosphorus composite and you indicated you had. 
A Yes. 

Q I ask you whether the nickel and phosphorus 
combined in an exothermic reaction and you indicated it had. 
A We assumed that it had. 


Q Would you look at page 1860 in your deposition. 


Q Yes, 180. 

All right. 

Q Line 9. 

Could I ask you the following question, and I quote: 
"Question: Now, about the fifth line from that 


paragraph of example 11 that they are referring to, in your 


patent, the statement is made that during the spraying, 


phosphorus combines with the nickel in an exothermal reaction 
"answer: Right. 
"Question: How is that determined? 
"Answer: By visual observation.” 
Now, I asked you before the recess whether that aided 


in bonding and I believe you qualified your answer by saying 
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1 2 


yes, but it required, I believe you sai., g¢it olasting or 


cleaning. s 


- ¢ wala was chat the Aaah. Ll pac sehvtus combination 


wep ret self-ovawwtary, baat i. oo Ee Ge gelt blasted 


gurtace by ve acrmoa mecbanicni bun, that cae pringdpas. 


duprovement da boal Tews because the Anette was felt: 


fluxing. 


ae Kil} you look 5st yace Lcz, «lease, in your 


ezpesiiic-, begiaring ai lire 31. 


A pezianing © ith Lire 11? 


| Yer. 


ry 


12 

3 Lit ur go ‘ack 2 little esrlicr, to atout line 7, 

a “ace 192, Aza To net ae you Te featcwine qrest.on- "roesn't 
- or oxetheraic veorsticn mcee|egeorily produce be ty texr-metallic 
_ compo anc’ 7 

“ s Yas, int af T directly ~~ weil. if I xe .aoler correctly, 
‘3 anuepnirae ais net aretal. 

- "¢ Tf it were, it is ar inter-~retallic compe 13 
. and it is not 4 compeind, then it j2 2 comrorrnd between 

.: phosphorus and nickel? 

bolt Yes. 

22 

*Q Can you tell us whether the fact that the 

‘ reacticn is exothermic aids in the bonding or the powder to 


the substrate? 
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“answer: I expect that it would, the extra heat 
generated in flight, I expect in bending." 
Did you give those answers to those questions? 
A Yes, and that is not inconsistent with what I just 
said regarding it. 


Q I may have wuisundexstoou something that you 


So that the nickel phosphorus produces an inter- 
metallic compounc ever thovgh tere is a question in your 
mind as to whether phosphorus is a netal? 


A I think we hac determined that phosphorus was not a 
I am not sure we had, but in your opinion it 

ig not in any event? 

A Yes. 
The nickel reacts with the phosphorus to produce 
And that reaction is exothermic? 


And that gencrates heat? 


Q Now, there came a time when you submitted a 


disclosure for your patent, patent disclosure. 


| 
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When the application was prepared was it shown to you 
before it was filed? 
A Yes, and I believe we did check with those. 

Q And were you kept informed of the progress of 
that application in the patent office? 
A Only on very seldom and remote occasions, but Shepherd 
Bud Shepherd, who is my boss and co-inventor, was the 
contact between our management and the attorneys. 

Q Is it fair to say that you were periodically 
kept informed of the progress of that application? 
A Sometimes I would be told what was happening. 

Q Did you prepare a table of exothermically 


reactable metals for use in the application? 


A Yes. 

Q Now, the table lists pairs of metals; is that 
correct? 
A Yes. 

Q And the pairs are those which exothermically 


react with each other to form an inter-metallic compound? 
MR. SPRUNG: Are you referring to the 
table in the patent? 
MR. CALIMAFDE: Yes. I am stalking about 


the table in the patent. I think they are both 


the same. Are they not? 
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MR. SPRUNG: Yes. 
Q Do you understand what I am referring to, the 
table in the patent? 
A Yes. 
MR. SPRUNG: Which application are you 
talking about? 
You testified about the first application 
which didn't have that table. 
MR. CALIMAFDE: You are quite right. 
Let me get myself organized with regard 
to that. 
Q Let me show you Plaintiff's Exhibit 25 which 
consists of a listing of what comes under the heading 
exothermic and possible -aothermic. 


MR. SPRUNG: Is that one that the witness 


prepared? 
Q Did you prepare that list? 
A Yes. The principal entries cre mine. 
Q That is in your handwriting? 
A The columnar entries. 


Some of these, someof the handwriting is notations 
on here and they are not mine but basically the list is. 


Q The list of the metal components or whatever 


they are, the list of the things on the left-hand column were 


| 
| 
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made by you? 
A Yes. 
Q Were those intended to be metais or what? 
A They were exothermic components. 
Q Now, shall we assume, Nr. Dietrich, that the 


list of components in the left-hand column are exothermics 
or possible exothermics? 
A Yes, that is my intention on the table. 
Q Does that answer apply to tne three pages which 
constitutes this exhibit? They seem to be alphabetically 


in order or alnost. 


A I don't know who prepared this typewritten copy. 
Q exclude the ceoeeeiiens sheet. 

A The three sheets? 
Q These are exothermic components? 

A Yes, according to the literature study that If did. 
Q That is my question, you obtained these from 


the literature? 
A Yes. 

Q So exothermic components were known in the 
literature prior to the time you began to work, prior to 
1955? 

A Yes, compound formation in the system was known ana 


that they were exothermic was also perfectly known. 
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Q When these exothermic materials reacted 
together, they generated heat. That was known? 
A Yes. 

Q Now, the next question to you is that the amoun 
of heat was also in the literature, was it not? 
A Yes, sir. There were texts available that gave some 
reaction. 

Q Not only the exothermic waterial but the 


heat or amount of heat that these materials would yenerate 
when they interreactec was also in the literature? 
A Yes, but as I recall the literature at this time, the 
amount of data available regarding heat, the ocue was 
not as far as -- not as prolific as it is today. 

Q But, in any event, what appears here is what yo 
got from the literature? 


A Right. 


KF % 
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Q Let us take nickel and aluminum, when they 
come together, when they interreact to foxta an intermetallic 
compound, it is that interreaction that generates the heat 
of 3,000 to 7590 calories; is that correct? 

A No. 

Q Tt is not a heat of some solution, for example, 
that we are talking about. We are talkinc of an exothermic 
inter-metallic reaction as generating the 3,000calories. 


A Yes, sir. Sut my understanding is iat when an atom 


“of aluminum combines with nickel it releascs 4 certain amount 


of heat during the combination, during the reaction. 

Q This is the inter-metallic reaction? 

A Well, the simple combination of nickeland aluminum. 
Each atom, according to my understanding, releases ~~ that is 
there is a certain amount of heat released a6 each single 
atom combines with the aluminum. 

Q To form the inter-metallic alloy compound? 

A Whatever it forms. 

Now, each atomic increment adds its increment of heat 
go that starting from a single atom of aluminum going up to 
as many atoms of aluminum,as you put into the nickel, the 
heat released progressively increases as the aluminun 


proportionately increases. 


Q I do not wish to go into a theoretical explanatpon. 
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When you went to the table to extract this heat 
information, this thermal information, the table to which you 
went was a table of heat generation for an inter-metallic 
reaction; is that true? 

A I don't know that the table specifically said that. 
I don't recall what the specific table said. 

Q Do you know what those tables were? 

I don't have the book here. 

Q Did you hand him something? 

MR. SPRUNG: I handed him the book. 
MR. CALIMAFDE: Why don't you do that 

on your examination of the witness and don't take 

my time up with that. 

MR. SPRUNG: You wanted him to identify 
the book. 
MR. CALIMAPDE: I asked hin to identify 

the tables. 

MR. SPRUNG: I think this is the table he 
used. If you want him to identify it, he will. 


If you don't want him to identify it, he won't. 


Q Is the heat -- or can we agree, Mr. pidtrich, 


that the heat which is being discussed in column 3, the 3,000 
calories, the 7506 calories, is not the heat generated by 


the exothermic oxidation reaction? 
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Q That we can agree on, that the oxidation, the 


4 | exothermic oxidation reaction is not the heat which is being 


5 | disclosed or discussed in the patent as the additional heat 


is that 


that is being generated by tnese metai parts; 


correct? 


Yes. 
Q ~ woulda now like to direct your attention to 


Plaintiff's Exhibi: 21, 22 and 24, and whiie Mr. Gordon 18 


looking for that, let me uiscuss 4 moment more with you these 


30 we are clear in our mind 


imperfect. metal neat additions. 


what is being discussed. 


When nickel reacts with aluminum to produce 4 nickel 


14 
15 aluminide, that is an exothermic inter-metallic reaction 
that produces an increment of heat, if you wash ~~ shall we 


call it plus heat? 
THE COURT: Are you agreeing with that? 


18 | 

« | Tik WITNESS: So far. 

20 | Q Let me call that increment of heat, which is 

7 nickel plus aluminum, inter-metallic exothermic reaction. It} 
2 | is also true that you get an increment of heat when aluminua 
3 reacts with oxygen? 

2 | A Yes. 


Q And that is what we have been referring to as 
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exothermic oxidation reaction? 
A Right. 

Q And as a matter of fact, the increment of heat 
resulting from the exothermic oxidation reaction is far 
greater than the increment of heat produced by the reaction 
between nickel and aluminum; isn't that true? 

A Yes. 

Q What you have said previously is that the 
increment of heat generated by aluminum and oxygen is not 
the heat which is being discussed in your patent? 


A Right. 
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Q All right, sir. 

Now, yesterday, we discussed Sherritt-Gordon powder, 
which was announced in 4 publication. 

Am I correct in understanding that when you read that 
announcement, you then wrote to Sherritt-Gordon and you ordere 
a powder of nickel and aluminum? 

A Yes, sir. 

Q And you specified a range of sizes? 

Yes, sir. 

Q Did you specify the aluminum because you knew 
that Sherritt-Gordon's process would permit the cladding of 


aluminum with nickel? 


A I assumed it wouid. 
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Q Now, Mr. Dittrich, I'm now referring to P.R- i, 
which was filed on November 22, 1960. At page 10 of that 
e aibit there appears in the middle of the page tne paragraph 
which reads, "The following examples are given by way of 
illustration and not limitation.” 

Do you understand what that statement means? 

Yes. It's to illustrate the invention. 

Q So that these examples which follow are illus- 
trative of what you believe your invention to be? 
A Yes. 

Q Now, the first example is an aluminum powder, 
coated with nickel? 


A Right. 
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Sherritt-Gordon? 


A Yes, 


Example 5, "A nickel phosphorus powder having 


24 
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q Is that 80/20 proportion powder or about 80/20? 


Roughly, yes, sir. 


Q Is that the powder which you obtained from 


sir. 
Q I will now direct you to page 16 of PX 1. Under 
a size between 


200 and 325 mesh and containing 8 to 12 percent phosphorus 


is coated with nickel to form a composite clad,” and so 


forth. 


Do you xnow from -- well, first let me ask you, do 


you know whether that example was actually a ~~ an example 


of a test you conducted with this nickel phosphorus powder? 
A We did have a nickel phosphorus powder clad with 


nickel by Sherr itt-Gordon. 


Q Do you recall from whom you obtaines the nickel 


phosphorus powder? 


A I don't believe that we did. I think that Sherritt- 


Gordon supplied that core material. 
Q Shall we understand then that at the time you 


saw the Sherritt-Gordon announcement, you ordered the nickel 


aluminum powder in the 80/20 proportion and you also ordered 


a nickel phosphorus powder? 


sir. ‘This came 4 tittle bit later in that time 


A No, 
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period. 

Q All right. 

And now towards the bottom of the example, you have 
this coating -- well, rather than for me to read it, would 
you jvst read that last paragraph? Not out loud. Just read 
it. 

THE COURT: Are you still referring to 

Example 5? 

MR. CALIMAFDE: Example 5. If you will 
just read it. Then later ~~ 

THE COURT: To himself? 

MR. CALIMAFDE: Yes, sir. There is no 

point in cluttering up the record. Later I will 

refer back to the statement. 

(Continuing) Yes. 

Q All right. Now I would like you to refer to the 
page 21 of the same file history, Example ll. Is this anoth 
illustrative example of what you believed your invention to 
be? 

This powder was also made for us by Sherritit-Gordon. 

Q Now, this powder under Example 11 is described a 
a nucleus of elemental phosphorus powder was coated with 
nickel to form a nickel-clad flame spray powder, having a 


certain sizeand containing 80 to 90 -~ is that 98? 98 percent 
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nickel. Based on the phosphorus? 


A That looks like 9& percent. 

Q And that powder was also obtained from Sherritt~ 
Gordon? 
A Sherritt-Gordon. 

Q Now, as we read on in that example, the composit 


was sprayed with a flame spray gun described in Example l. 


Shall we assume that the ~~ that this example was actually 


tested? 
A yes, sir, it was. 
Q Did you test it? 
A Yes. I was a party to the test, yes. 


Q aq is the description here a faic description 
of what you observed as a result of testing with that powder? 
In other words, during the spraying, phosphorus 


combination with the nickel in an exothermic reaction? 


_—— 


A We believed * at we saw t = 
Q Exothermic flashing or whatever it is? 
A Yes, sir. 
Q Greatly enhancing the thermal efficiency of the 


spraying and producing an excellent coating? What do you 
mean by, "excellent coating"? Did you mean it was self- 


| 
: bonding? 


| A No, sir, it was not self-bonding. 
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Q Was it an adherent coating? 


A On a grit-blasted surface, that is, a mechanical bond, 


it was an adherent coating, yes. 


The value of that particular materials combination 
appeared to be only that since it was self-fluxing, after 


post-heating to fuse it, then it would adhere strongly to the 


base. 


* * F 


12 
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MR. CALIcCAFOE: This application, PX-1, 


was filed. The patent office renderea what they 


call an official action in which the patent 


office said that the application contains 


claims to two separate and distinct inventions 
and restriction was required. 

There is no reply te that and the 
application was abandoned. 50° there was no 
action on the merits of the first application 
and there was a restriction that separate 
applications be filed. And this PxX-1 was 
thereafter abandoned. 

That takes us to the next application, 


The next application, which is PX-2, 
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2 being serial number 134544 was filed 
’ August 16, 1961. 
4 Now, this application is not one that 
5 resulted in either of the patents in suit. 
6 It is not one, sir, Its relevance is related 
7 only to tne citation of the examiner of the 
8 Cutzeit patent. That's this nickel phosphorus 
9 patent. 
10 MR. SPRUNG: Your tionor, he -- I think 
nN it should be brought out that was the subject 
12 matter in the first application carried over 
13 through in the second application. The dis- 
14 giceuce telling -- 
15 MR, CALIMAFDE: That has nothing to do 
16 | with the statement I'm making. 
7 MR, SPRUNG: Yes, I think it has. 
18 MR, CALIMAFDE: I have said that this 
9 _ application is not a predecessor to one of the 
20 two patents in suit. This is directed toa 
21 | refractoryooxide plus nickel aluminum. 
22 MR. SPRING: That's what was claimed -- 
23 in other words, you have a continuity carrying 
24 subject matter out. The subject matter was broad. 
25 You retain this subject matter which he admits 
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a had nothing to do with it. The continuity 
3 of subject matter went into another application 


and then in another which finally issued 


in the patent. 


6 What he was doing is taking examples 

7 which have no relation to the patents in suit 
8 and trying to get the impression or get the 

9 witness to testify and use the wore “invention” 
10 or what-not, to give the imprers zion that these 
WW examples were related and I think that we 

12 should only have the witness testify to 

13 anything that was part of the invention of 

14 the patents in suit and anytaing that was not 


part of the inventiorw in suit are irrelevant 


15 

16 in this case. 

17 HR. CALIMAFDE: I am not -~ 

18 THE COURT: Well, I would say I woulda ° 
19 tend to agree with that. 


KE X 


Dittricn - direct 


MR, CALIMAFDE: well, they were abandoned, 


your Honor, because they learned of this Gutzeit 


patent and then they withdrew the example 


from the application. 
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That’s 3 mischaracterization. 


athe VP RUNG: 


and I resent it. 


CAn1taPJE: That's tne point I'm making, 


MA. 


your jionor, tnat ~~ 


6 wR, SPAUNG: If viz. -- 1 prosecuted 


. the application. Let's nave the pest. I'n 
6 wiiling to take the stand, if the attorney 


wants and I will testify what was prosecuted 


because I did it. 


CAbLiAFDE: Your lionor, rather 


rik. 


than get into aryunents -- 


13 MIE COURT: I suspect you did, ilr. Sprung, 


frou. your nake turroug.iout. 


15 Mk. oPitic: “hat's the best, I know 
16 why I did these and why they were done. 

v7 | the inventor has no iuea. ‘Inis was 
18 sone for legal reasons. 

9 Mk. CAbInAPDE: Your Honor, ali 1I'h 


20 trying to estaolisn fru. wis inventor that 


in the first filea application, wnica is the 


mo 

22 | parent to the application -- to the patent in 

23 | suit, the patent in suit yoes back to November, 
24 | 4960. only because of 1X-1. +0 that tnis is 


25 | part of tie application which resulted in the 
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patent in suit. 

The subject matter in this application 
which is common to -- 

MR. SPRUNG: Common to, that's the whole -- 
so he can only examine as to common subject 


matter. 


(Continued on next page.) 
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I am not limiting ny examina~ 


MR. CALIMAFDE: 


tion to that. But, in any event, your Honor, 
the only point I wanted to make in regard to the 
first filed application is that it contained 
examples to nickel phosphorus and they were tested 


examples. I have nothing more to say about patent 


applications. 


MR. SPRUNG: And I object to them because 
it has not been established that there the con- 
tinuing subject matter have any relation to the 
invention of the patent in suit. 

MR. CALIMAFDE: They have a relationship. 

THE COURT: I must say I am inclined to 
agree with you once in this matter of your 
objection. 

MR. SPRUNG: As I have said, I have made 
an offer. If he is interested in finding out 
why these things were prosecuted and what was 
done, I am willing to get under oath and take 

the stand and let him examine me, because I did 


it; nobody else knows about it but me. 


Ke * 


Dittrich-cross 


Q Mr. Dittrich, woul? you look at patent 515. Loo 
at Table 1, which appears in colwan 15. Do you see that, 
sir? 

A Yes, I do. 

0 Now, ag I count, there are about 142 combination 
there, ani what I wish to ask you is do you know how many of 
these you tested for operability or coating efficiency? 

A There were only a few of those materials combinations 
that were tested. This table is the result of a literature 
study. 

Q So as the result of the literature study you 
arrived at these combinations and presumably these combinations 
are exothermically reactable materials? 

A We expected that they would be from the information, 
yes. 

Q And then you have a number of examples in this 
patent from 1 to 33, I see. Can you tell us whether the 
examples are representative of tests you actually conducted? 
A Some of them were tests actually conducted. Some are 
theoretical, but without reading over the whole thing, I 


don't recall what examples we did cite. 
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9 Dittrich-cross 
is in colwan 7 -- 

Yes, sir. 

Q Colvin 7, where -- 


MR. SPRUNG: Which patent are you referring 


MR. CALIMAFDE: 515, about line 65, 64. 

Yes, sir. 

Q You indicate that the -- you removed the surface. 
contamination, copper and copper base alloys, rough ground 
or light grit blasted. Isa rough ground or a light grit 
blasted to be distinguishec from an emory cloth cleaning? 

Yes, sir. 

Q So that a rough grounding and light grit blasting 
produces a coarse surface? 
A No, sir. 

Q Pardon me? 
A A rough ground surface would still be characterized 
as a smooth surface. 

Q But it is rougher than an emory cloth finish? 
A It could be rougher than the smooth emory cloth, 
slightly rougher. 

Q And the light grit blast, is that rougher than 
the rough ground? 


A Oh, I woule say slightly less, yes, sir. 


ee ee 
6 PRIOR Rt RR RI RN SR 


se ay sae Meme ne ee 
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Q So that we now have three grades, we have the 
emory cloth, the rough ground and the light grit blasting? 
A Yes, sir. 
0) Now, if you look at another example such as 
Example 7, which is the next column, column 8, line Vie 


"?he material prepared by grit blasting.” 


A Yes. 
Q Is that a fourth category of roughness? 
A Yes, sir, it would be much rougher. 
Q Do you know why some of these examples indicate 


that the base material was grit blasted, another example, 

light grit blasted, another example emory cloth finished? 

A Rough grit blasting would be used for mechanical bonding. 
The other three preparations would be minor variations in 


surface roughness to test the effect on the bond. 


wo A 


pDittrich-Direct 


Q My question t. you, Mr. pittrich, is whether 
some of these examples result in a coating which is not self- 
bonding, as we have been using that expression? 

A It is possible -- I don't recall all of these -- the 
results, the specific results from all of these examples. 

Q Well, is it your testimony that where the 
example describes a grit blasting, the grit blasting was for 
a mechanical bond and not a self-bond? 

A The grit blasting would be an aid in bonding, yes, sir 

Q Grit blasting is an aid in bonding, but I don't 
believe you have answered my question, sir. 

Is it a mechanical bond or is it a self-bond? 
By self-bond we mean an alloying or a welding or -~ an alloy 
ing is good enough. 
A Yes sir. 

Q Between the coated material and the substrate? | 

Yes. 

Q That is what we mean by sel f-bonding? 


Yes sir. 
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the expression “nigh quality coating." The example is of a 
-~ I will chance it and say aisprosiun powder. Am I pronounc 


ing it correctly? 


8 A Yes. 

9 MR. SPRUNG: As good as I could do it. 

10 Q Did you test that? 

i A I don't recollect testing this, but when we formed 

- these examples, why, we @xpeceda that they would produce the 

13 high quality coating. 

“4 Q Is that because these examples were of exo- 

- thermically reacting materials? | 
16 A That and -- well, yes. | 
7 Q And since they exothermically reacted they 

18 produced heat, and that heat, in your opinion, would aid in 

19 bonding or produce a better coating; is that OREEOOS», 

— A If a powder were marginally heated in the flame, my 

4  Gaea was that any heat thac we may get due to an exothermic 

n reaction would eid in bonding, and improving the’ coating. 


Q And is that the basis for characterizing the 
coatings in these various examples which were not tested? 


A Yes sir. 


16 


7 
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J 


Q Do you recall whether that produced a self- 
bonding coating? 
A Yes sir, it did. o 

Q All right. Turn to that table again which is 
in the next column, 15. 

Can we agree, Mr. Dittrich, that the combinati 
in table 1 are all of materials that will exothermically 
react to produce an intermetallic compounc? 

A I did a study, a literature study, prepared tables. 
I assume that this is a copy from those tables and therefore 


they would be exothermically reacting materials. 


ee Y 
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please, in the patent in suit, 515. 
Do you see it, sir? 

i Yes sir. 

Q This is not descriptive of the Sherritt Gordon 
type powder particle; i. it? 
A No sir, it’s nct. 

Q Now, this particular example describes a powder 


having 15 percent aluminum and 85 percent nickel by weight. 


Did you test such a sample, prior to the filing date of this 


patent? 
A Yas, sit, + did. 
Q bid you? 
ats 
A Yes. 
ee Do you know whether Metco sells a powder, 


commercially of course, having those proportions, 85 percent 


nickel and 15 percent aluminum by weight? 


A Not manufactuzed by this process, no. 

Q By what process? 
A By this cladding process. 

Q No. You say not manufactured by the process of 
ait 
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Oh, our 404 powder is -- 
Q That's the Sherritt Gordon process? 
Yes. 
Q So that the 85-15 which Metco sells -- 
We don't sell an 85-15. 
Q Not at all? 
No sir. 
Q All right. I misunderstood you. 

You don’t sell an 85-15 at all? 
No sir. : 

~ Q Do you know when this process of exemple 31 was 

developed? 
A It was inthe early 1960s. 

Q It was developed after the first filed applica- 
tion, which is November, 1960? 
A Yes sir. 

Q Now, this last was filed in 1964. 

Can you tell us whether it was developed in 

1963? 
A Well, it would have been developed before 1964. 

Q Yes. 

So it was in the time period there between ~~ 


Q Al) right. Close enough. 


Why did you change from the Sherritt Gordon 
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| particle to this process for making a particle, this process 
3 | being example 31? 
| A The development of this cladding process came as a 
s| result of some other work I was doing with some other 
| materials. When I found that I could achieve a result using 
7 this cladding process with this other material, I tried putting 


8 the aluminum onto th. *ickel particles in the same manner. 


Q Using a winder? 


Using a binder. 
11 Q and then you made an example such as 31, with 
12 15 percent alumiroy and 85 percent nickel? 

13 A This was one of the examples, yes sir. 


14 Q And you testified -- 


A This was one of the powders, not one of the examples. 


16 This is one of ('.e powders that I made. 


17 q And you tested this example 31 in those pro- 


18 portions, 85-157 
19 A Yes. as I said, this was one of many. 


20 a Was that -- did the test results produce a 


1 


satisfactory coating? 


| 

2 | 

2 | A Yes sir, they did. They did, yes. 

23 : Q And now, after you hau ccapleted your testing 
24 | of this, as i understand you” ‘Sseusoine, Maree does aot sell 


an 85-15 powder? 
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No sir. 

Q Did you report your test results tc someone in 
management at Metco? 
A Yes sir, hut what I -- again I have to say that this 
was one of many compositions that were tested, all in tne 8 
time period. 

Q Do I understand correctly that your example 31, 
powder of 85-15, made that way, was not commercially Listed 
by Metco? 


A No, this particular one was not. 


* ot K 
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nickel phosphorus an exothermic combination? 
7 that it is, yes, sir. 
8 Q Is nickel titanium an exothermic combination? 
9 A Yes, sir. 
10 Q Is aluminum and -- palladium is pds; isn't it? 
1 A Yes, sir. 
. Q Is that an exothermic combination? 
= A Prom the literature study, I expect it is. 
- | fe] Is aluminum copper an exothermic combination? 
\s A It might be. I don’t recall. 
. Q Are all of these metals? With what you 
= consider to be an exception phosphorus? 
e A Yes, sir. 
. Q The rest are metals. In your opinion, 
a phosphorus may not be or is not. 
« Now, there is no dispute, then, that the last 
+ three, nickel titanium, aluminum palladium, aluminum copper 
. are metals ani metal combinations? 
S A That's right. 


+ FF 
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Q Here is Fxhibit 21 and here is Exhibit 22 
and I understand these are not in your handwriting and you 
have no knowledge of them. 
My question to you, sir, is, where the 
exhibit shows titanium and nickel, aluminum and palladium 
as being prior art, do you know of your own knowledge whether 
those combinations were prior art, prior to your -= the 


filing date of your first filed application? 
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In 1960? No, sir, I don't. 


Q Can you tell us why those particular metal 


combinations do not appear in your table in the patent? 


A No, sir. 


Q Do you know that they do not appear in the 


table in your patent, 515? 
A I would have to check the patent. 
Q Well, why Jon‘t you? It will take you a 


second because they are alphabetically listed, 


MR. SPRUNG: Do you represent that they 


do not appear? 


MR. CALTIMAFDE : I cannot find them in the 


tables and, in fact, I cannot find the nickel 


phosphorus either in the table, and I represent 


to you it’s :.ot there, either. 


" BY MR, CALIMAFDE: 


Now, do I understand your testimony, you have 


Q 


no knowledge of why those particular combinations are not in 


the patent table? 


MR. SPRUNG: would I -- like to refer, if 


I may, the witness’ attention to Example 6 of 


the -- 
| 
MR, CALIMAFDE: That's not my question. 


you are interrupting ny testimony, I'd like to 
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get through with this person. 
I asked about the table. 
MR, SPRUNG: You are saying it doesn't 
appear in the patent. 
MR, CALIMAFDE: I didn't say that. Now 
don’t -- I did not say that. 
I said it does not appear in the table. 
Previously, we discussed Fxample 6, which 
has nickel titanium, and I discussed nickel . 
‘{tanium with him specifically as to whether he 
knew it had self-bonding characteristics. 
The question now is limited to the table, 


MR, SPRUNG: All right. Yes. 


MR, CALIMAFDE: As I say, I represent to 


you that in this table, none of those 

combinations appear, 
BY MR, CALIMAFDE: 

Q Now my question to you, Mr. Dittrich, is 
whether you know or whether you have any reason to believe, 
as a result of discussions between you and patent counsel 
or you and Mr. Shepard, that any of these combinations were 
in the prior art? 

A Y didn't recoliact discussing anything about those 


with Mr. Shepard or our patent counsel. 
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0 Do you have any knowledge as to why those 
combinations which appeaz on the blackboaré are -- were not 
included in the table of either patent-in-suit? 


MR, SPRUNG: You mean, as a group OF 


individually? 


MR, CALIMAFDE: No. Those combinations, 


tI said. Anyone. 


MR. SPRUNG: Any -- 


MR, CALIMAPDE: Anyone of -- 


MR, SPRUNG: Do you know why nickel 


phosphorus -- 
MR, CALIMAFDE: Anyone of these combinations. 


Allright, Strike nickel phosphorus. 
Anyone of these last three, which 

indisputably contain nickel -- contain metal 

com; nents. 
Do you have any knowledge as to why any 

cone of these three, nickel titanium, aluminum 

palladium or aluminum copper was not included in 

the table in either patent-in-suit? 


MR. SPRUNG: Are you indicating no by 


shaking your head? 
THE WITNESS: No, sir, I can't recoliect. 


xt HY 
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: ns 

4 Do you have the 2468 Patent? 

"EA Yes. 

é ra] Beginning at line 25: "The spraying in all 


7 | other respects is effected in the conventional wellknown 

8 manner using conventional flame spray equipment and the 

9 || conventional surface preparation may be utilized if desired." 
Oy A Yes, sir. 
VW 9 Do you accept that statement as properly 

12 characterizing the status of the process as of the filing 


13 date of the mtent? 


14 A Yes. 

15 MR. SPRUNG: I think the --— 

16 Q Thank you. 

17 Can we also agree, MR. Dittrich, that Nickel 


18 || and aluminum was a known combination which in the proper 

19 || proportions was known to reac. exothermically to produce the 
20 intermetallic aluminide? 

21 A OUtside of the fiame spray industry, the literature 

22 indicates that this was known, yes. 

23 Q Can we also agree that it occurred to you / 


that the combination of nickel and aluminw: could be useful 


in flame sprayina if & could be made in a proper form and si 
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2 A There was not, I don't think , any one step in the whol 


3 sequence of events, that is my reading the article, my 


4 | work with the layered coatings, and torching the coatings 


and everything else, I don't think there was any one particula 


6 step in that whole chain that told me it would be useful 
1 as » flame spray powder. 


8 It was only after I manaced to obtain the powder and 


sprayed it that I was sure it could be useful. 


o 


Q I don’t believe that was my question, sir. 


VW My questicn to you was whether we could agree that it occurred 


12 to you that the combination of nicsei anc aluminum could be 


13 used or useful in flame spraying if it could be made in a 


14 proper form and size for flame spraying? 


mr. SPRING: At some point of time it 


occurred to the -- 


17 nq Ts that correct? 


18 A At some point in time, that did occur to me. 


19 oO rnd that Sherritt-Gordon produced it in the 


20 proper form and size for you? 


21 | A That-- 
eR. SPRING: When you say produced it, 
| 


would you define what you mean? 


| ‘ 
MR. CALIMAFDF: If you have an objection, 


make it. 


JA 620 


1167 
Dittrich - direct 


MR. SPRUNG: I have an objection. 

BY MR. CALIFMADI: 

Q All right. 

Do you know what the word “production” means? 

What did you ask Sherritt-Gordon to do for you? 
4 I asked them to produce a specific powder for me, whic 
they did. 

Q All right. 


Of course. And it was of the proper form 


MR. SPRUNG: I don't think the witness 
testified to tha%. 
MR. CALIMAFDE: I'm asking the question. 
AK The powder they produced for me, as I have mentioned 
previously, was broad range. 
Q All right, sir. 
Wo already have that on the record. 
A So that I could pick out from the proad range 


a most desirable size of powders. 


(continued next page) 


1 Dittrich - direct 
DIRECT EAAMINATION 
BY MR. CALIMAFDE (Cont'd) : 


Q And the size is ch .zacterized in. Co.sumn 5 


of your patent as being powders in accordance with the 


invention snoulc have 4 general overall siape and size 
of conventional flare spray powders? 
A Right. 


6) That's correct? 


Dittrich - direct 


__ 


a) vhnus, in the case of powder, the term 


"composite" does not incluce a simple mixture. 


A, That's correct. 


Q And in accordance with the definition, the 


va 


| JECH 
+inter-composite, the components must be in intimate 


Ths 


contact with each othex? 


A Essentially reasonably, yes. 


k ¥ 
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Q WALL you rz. the definition on line 6l, 
"Thus in the case of powder, the ter. composite does not 
include a simple mixture of individual granules of the 
separate components, but requires that each of the 
individual granules contain a separate component which 
will exothermically react forming intermetallic compounds”? 


A All rignt. ‘his then says that if they aon't 


exothermically react, then they are not in the patent. 


Dittrich - direct JA 633 1:72 
Q Right, sir. ‘So is ycur patent concerned wi 
a combination wnicn is not in composite form? Is your 
patent -- 
A 
2 (Continuing) -- concerned with a combina- 
tion which is net in composite form? 


A No, sir. 


Q If tae heat yenerating mecnanisn is an | 


exothermic oxication generatiny mechanism, rather than an 
intermetallic exothermic heat generating nechanism, 
then that is not within the terus of your patent either, 


is it? 


Dittrich - direct 


— 


Q When that powder particle feli into *he heat 


i 


of the flame, isn't it a fact that thn binder evaporates : 
hi 


first? — Lf’ 
é 
- 


A Yes, I expect that it does. Va 


9 That has the lowest melting point, does it 


Yes, sir. 


pittrich 


tvs oh~4> bend 


. 0 In connection with the work f° Climax e-bandrrun 
16 which you testified to during your direct examination, did 
17 you or people at “etco suqgest the type of maarials that 


18 you would use to coat the molydenum or d44 Climax molybdenum 


19 make these suggestions? 


20 A My recollection is that we suggested some things, they 


21 suggested other things. 


22 Q As to the nickel and aluminum combinations, who 


23 suggested those, you or Climax molybdenum? 


A My recollection is that we had done work with those 


Ld 


combinations before the Climax molytdenium work, and I believe 


23 


| 
| 
| 


a ee en 


| 
| 
| 
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that we h2? oricinallv sugaested it to “limax. 


9 stow, Mr. Dittrich, 1 would like to refer to the 


515 patent and specifically Colum 3 heainnina on line 41 wher 


you testified that vou obtained these figures of the 3000 
calories per cram at’ ohm, XT helieve, from textbooks; is 
that correct? 
RK Yes, sir. “e had several texthooks that we used. 

fa] I show von a texthook, “Selected Values of 
Thermodynamic -ronerties." 

Is this one of the texthooks which you used? 

A yes, that looks like one of them, ves. 


(continued next pace) 


1 


Dittrich - cross 
CROSS-LXAMINATIOLN 
BY MR. SPRUNG (Conti): 
3 Now, 1 refer to page 427. Does thetextbook 


yive you values for nickel alutinum systems? 


¥ Now, sles. Dittrich, according to your 
understanding from your textbook, how mucn -- 

MR, SPRUIG: And this, forthe record, 

is iixhibit In. 

‘y Mr. Littrich, according to your understanding, 
about how much aluminum would be required, in weight 
per cent, in a nickel aluminum coiibination in order to 
produce about 3,900 calories per gram at ohm?~ 
A As I recollect the figure, I believe it's about 
three weight per cent. 

2 Thoee weight per cent? 


That's right. 


«“ ff 
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Q Is it your understanding, in accordance 
with the patent, that nickel aluminum combinations, 


composites in the proportions disclosed in the patent, 


will be self-bonding? 


A Yes. 
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Q And your -- your brsiness employment? 

I am vice president of Kuhar Metalizing Company. 
Incorporated. 

Q And what business are they in? 
A We are in the flame spray job shop business. 

Q Could you te % us what a job shop does? 
A Weli, basically a flame spray job shop is one who 


specializes in applying and finishing flame spray coatings on 


industrial components. 


In other words, an oversimplification maybe, 


but we apply coatings to worn industrial parts, to OEM 


original equipment manufacturers parts, apply flame spray 


coatings and finish them and then return them to the user. 


¥ ®% d 


Montgomery ~ direct 
a_i 


Q And could you describe the general flame 
spray process? 
| A Well, there are 4 number of possible processes 
covered in the general flame spray process. The wire 


metalizing process is one of the -- was one of the processes, 


whereby you'd have an oxj-acetylene flame. You feed a 
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| cietteseas wire through the flame. Atomize the particles | 
| ana then propel the particles onto the subistreight by the 
| use of a high velocity of air, that's one of the processes. 
| Another is the powder spray process and that 
| can be divided into two processes really, the spraying, the 
| coaa spraying of powders and by "cold spraying" I mean that 
the part that you are spraying does not reach a temperature 
in excess of, let's say, 350 d* jrees. 


The othe: process that we do with powder 


spraying is a -- what we call a hard surface or a spray 


on in a cold form and then subsequently fuse it to the base 
material by high heat source, either a torch or an atmospheric 
controlled furnace or this type pf thing. 

Q Is that latter process sometimes referred to 
as the spray weld process? 


A Spray welding, yes. There are a number of terminologie 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| Welding process, whereby we spray the ~~ the powder material 
| 
| 
| 
| 
| 
| 
| 


| which cover it. 

Q' What hapvens if you apply any powder, just 
| chosen at random, or any wire chosen at random to a smooth, 
| clean surface? 

a Well, basically to a smooth, clean, surface. any 


ae 
| of the basic powders, wires, more than a thousand or a two 


| of coating, the coating begins to lift, even during the spray 


24 
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operation. The coating will lift right off. 


1 A 


see ——————— 


Q And what wouid happen to the part if that 


part wus being used in service? 


Well, let's say that you applied a ~~ just to make 


it very simple, if you applied a coating to an industrial 


engine crank shaft and the coating came off while in service, 


it would tear up the entire industrial engine so that the -- 


the real advent of putting the material on there is to make 


it stay on so it will operate in service. 
Q Going back to the early 1960's, when you 


first entered into he business, what kinds of methods were 


there to get the material you were flame spraying to stick 


to the surface? 


A Well, at that time neg? were several methods, but 


——— 


basicaliy we used about three. 


One was to -- let's take, for example, that 


crank shaft that 1 told you about. One was to thread the 


crank shaft, undercut it and thread it using a rough threading 


tool and thereby creating a better surface to bond to. 


Another was to basically do the same thing 


and then narrow the tops of it over to kind of give you 


anchors. 


And the third process was to do a combination 


of either of those and use a bond coat of pure molybdenum 
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which bonded much better than the basic flame spray 


material -- the other basic flame sprey materials. 
We woul apply three to five thousandths 
thick coating of pure molybdenum which would then give us 


an adequate bond. 


(continued i.2xt pace.) 
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Q What kind of bond would you get when you mechan- 
cally roughened up the surface? 
A Well, simply, when you -- you mechanically roughened 


the surface, what you basically get, in our terminology, is a 
mechanical bond. 

Q And on the other hand, if you used molybdenum? 
A Well, if you used molybdenum, you basically have a -- 

MR. CALIMAFDE: Your Honor, I object. 

There is no foundation for this man's knowledge 

as to what they get when they apply molybdenum 

to the surface. 

: Q As understood by men in the field in the 1960's, 

what type of bond -- 

MR. CALIMAFDE: I'm afraid that's not good 
enough, M. Kramer. It's not what was understood 
by people in the art. 

It's whether or not this man ever had an 
analysis made, or whether he knows from some kind | 
of an analysis, x-ray or otherwise, what the bond- 
ing was. 

THE COURT: ‘Well, I take it this man is 
being placed on the stand as an expert in — 


and the basis of your objection is that he doesn't 


know -- 


SF e 


*. n 
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MR. CALIMAFDE: Your Honor, the basis of 

my objection is that it has not been established 

that any x-ray or other type of analysis was ever 

made by him in regard to the bonding that did 

exist pees molybdenum and the subscrate, and 

I understand from his resume that he is a person 

who is familiar with the job shop flame-spray 

spraying, which sounds more like the mechanical-type 

expertise, or technician's expertise. 
MR. KRAMER: Let me rephrase my question, 
your Honor. 
THE COURT: All right. 
BY MR. KRAMER: 

Q I'm talking now about applying molybdenum to a 
smooth surface. Was there an understanding in the trade among 
people like yourself as to the type of bond that was formed 
in such an instance? 


A Well, first, the understanding is that the bond applied 


with molybdenum was adequate to do the job. That's of primary 


importance. 

Secondly, the understanding in the trade was that 
molybdenum was a sel f-bondi. material. In other words, it 
would bond to a substrate with no other preparation other than 


cleaning the substrate. 
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At that time, was there any other sel f-bonding 


Q 


material? 


A Not to the best of my knowledge. Not that I know of, 


that was used in the industry. 


6 Q And if no bond -- if no molybdenum or surface 

7 || roughening was used, what would happen to the material flame- 
8 | sprayed? 

9A If no surface roughening was used, or no molybdenum was 
used, any coatings of thickness which were of use in commercia 
applications, industrial applications, would lift off. 


Q Could you tell me how the molybdenum was applied 


13 || to the surface? 
141A Well, the molybdenum was basically applied with a wire 


metalizing gun in the manner that I talked about. It's ina 


a air-type turbine drive, or an electric-type turbine drive, 


melted and blasted onto the surface with an atomized air. 


16 | wire form. It's fed through the oxyacetylene fiame with eithe 
Q Were there any drawbacks to the use of, molybdenu 


2 


20 || & Well, there are a number of drawbacks. One is that its 
pond-strength, effective bonu-strength, in industrial applica- 
tions is limited to operating temperatures of about 600 degree 
23 Fahrenheit. Above that, you'd begin to rapidly lose bond- 

24 strength. That was the major drawback to the use of molybdenum. 
It restricted the number of applications that you could 


| 
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A second problem which was maybe minor, rut was there 
nevertheless, was that molybdenum in its wire form is very 
difficult to use. It's a very hard wire. It is difficult to 
straighten, so that it will feed properly through the guns. 
The high degree of wear and tear on the gun parts and the 
nozzle. It's dirty. It's greasy to handle. It puts off a 
very odious fume, which was difficult to exhaust. 

Although these things did not directly affect the 
ultimate bond that we were able to obtain with molybdenum, 
they were detrimental to its use. 

Q Had other wires been tried to see if they were 
self-bonding at this time? 

A Well, we were continually trying to find other material 
that would self-bond. We tried bawkeatly anything that was 
available, but we found no other materials we could use as a 
bonding material in the early 60's. 

Q What was the relative status of the powder 
flame-spray process versus the wire flame-spray process in the 
early 60's? 

A As I've indicated, you have to divide that into what 
we call the cold process, and in the fusion process. The 
nickel-chrome-boron self-fluxiug alloys were extensively used 


in the early 60's, whereby you sprayed the part on and subse- 
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| quently fused it. 

This was very little use of the normal range of powders 
that you tried to spray with the cold process. Just by spray- 
ing the cold powders on in a cold form. 

MR. CALIMAFDE: What year is this he is 


talking about? 60's? 


MR. KRAMER: Yes. 

Q To what do you attribute the difference in how 
far the wire process had progressed, and the powder process 
had progressed? 

A Well, basically the wire process, the applications that 
we could do had progressed because of the advent of molyb @énum 
as a bond-coat. We were assured that the normal industrial 
applications we did, if the temperature was under 600 degrees 
| Fahrenheit, while they were in operation, that they would bond 
| adequately, if the material was applied properly, if the 


| molybdenum was applied properly. 


So the wire end of the flame-spray business had progressed 


| 
| to an adequate point, if you will, but it was -- what I called 


20 

21 | 2 77 kind of a dead end. 

2 | In other words, there really were not a whole new range 
a of applications opening up because of the limitation of the 

24 | bond-coat due to temperature. 


95 | Q You mentioned the fusion process. Was that 
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useable in all applications? 


A No. There are many parts, industrial parts -- For 


example, go back to that crankshaft. If you try to bring that 
crankshaft up to 1800 degrees, to fuse the crating in, there 
are problems of warpage, the problems of cracking, of crystal- 
lization of the base material. So you had to be very selecti 
on which parts you put the fuse-coating on. 

Q In the early '60's, were there any self-bonding 
powders? 
A Not to the best of my knowledge, <hat I used, or that 
was used and accepted in the industry. 

Q Following a 1960's, did there come a time when 
there were additional self-bonding powders? 
A Yes. In about 1964, Metco came out with the nickel- 
aluminide, what they called Metcc 404, and subsequently after 
that, of course, came out with the 450, nickel-aluminide, and 
the 405, nickel-aluminide in a wire form. 

Q Did the use of these nickel-aluminides open up 
additional applications? 
A Yes. I -- To the people that were in the industry at 
that time, it was like a whole new avenue of business avail- 
ability. 

MR. CALIMAFDE: Objection to the answer, 
your Honor. I think this witness can speak for 


himself. His own job shop, not as to what happened 
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all over. 


THE COURT: Well -- 


(continued on next page.) 


JA 661 


sy j Montgomery - direct/Kramer 1206 
sd MR. KRAMER: Your Horor, the witness 
has already testified that he was working with 
General Electric in a hundred job shops and 
Westinghouse and many more. 
MR. CALIMAFDE: That was in 1965. 
He worked with Westinghouse and GE in '67. 
THE WITNESS: If I may? Prior to -- 
to 1965 and while at Metco, field engineer 
for those four years, I worked extensively 
with companies like General Electric, Westinghouse, 
DuPont, Tenessee Eastman, Eastman Kodak, in 
helping them develop flame spray applications 


and helping them in the use of flame spray 


equipment and flame spray materials. 
. ‘ 


So that I was fairly knowledgeable 


about what was going on in the industry, having 
covered four states in the mid-West and seven 
states in the southeast. That was prior to 1965 
when I went with Westinghouse. 
BY MR. KRAMER: 
Q Let me return to the original question as 
to whether or not the use of the nickel aluminides opened up 
additional applications in the flame spray field? 
A yes. One of the big areas, probably the biggest 


area of flame spraying that had opened up was applications 
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in the jet engine. 


As 1 indicated the -- prior to the nickel aluminides, 


| the molybdenum bond coat was net usable in temperatures of 


y 


| 600*degrees, and in jet engines there are many, many 


| a~olications which opened up which operate in temperatures 


up above that 600 degree area. 


One of the very first ones was the combustion 


cam clamps and chambers of a jet engine. An applicaticn 


which I had worked on for a couple -- for a year with TWA, 


for in excess of a year with Delta Airlines and which was 


a complete failure. All tests were failures and they 


| refused to allow coating of these parts. 


I'll use this as an example. Took very little 


testing with the nickel aluminide to convince them that was 


a viable materia! to be used in elevated temperatures and 


they consequently stacked in Metco 404 material and combustion 


cam clamps and transition ducts. 


Q Could you give me some estimate of the 
size today of the use of flame spraying for the aircraft 


business? 


ae 
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THE COURT: Now, when you refer to these 
service shops, were these establishments set up 
to service equipment which GE and Westinghouse 
had supplied to users? 

THE WITNESS: No. They service all types 
of electrical and mechanical equipment, whether 
it be of GE manufacture or of Westinghouse or 
independent manufacturer. 

THE COURT: I see. 

THE WITNESS: They are basically -- 

THE COURT: Did they actually engage in 
flame spraying operations in those shops? 

THE WITNESS: In a very, very limited 


basis. They did do some flame spraying, with the 


wire spraying process, using the molybdenum. 


One of the reasons they didn't go into it 
more was because of the unreliability of the 
process. 

THE COURT: No. But I am speaking now of 
that period of time when the powder became available. 

MR. KRAMER: Once you joined the company. 

THE COURT: What use did the service shops 


make Of flame sprayed powders? 
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THE WITNESS: When I went with him, after 


2 

3 I had gone with them, both with Westinghouse and 

4 with General Electric, they began to make extensive 

5 use of the flame spray materials and basically of 

P the nickel aluminide bonding coats. 

; One of the ways that I was able to convince 

8 Westinghouse to go into the business on 2 ~~ an 

9 expanded basis was that they had had failure after 

‘. failure after failure of Babbitt bearings that 

1 they had tried to metalize and I went in and 

e applied a bond coat of nickel aluminide 404 to | 
¥ the shell, sprayed the Babbitt up and the 

-. Division Manager at that time said, “Let's go into | 
“ the business, let's really get into it." | 
- And that was the basis that Westinghouse | 
“ went into it, because they had spent years | 
. trying to develop a way of repairing Babbitt 

“ bearings other than the pouring or spin 

a casting process. 
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Let me shift a bit. 

In the ~~ you mentioned before that Metco sells 
nickel aluminide wire. Has that to any extent replaced the 
molybdenum wire as a self-bonding agent? 

MR. CALIMAFDE: In his business? 

All he can talk about ~~ 
THE COURT: Do you understand that? 


In any of the businesses ~~ 


THE WITNESS: Any of the Lusinesses which 


I took part in? 
THE COURT: Yes. You understand the 
question. 


Q From your personal knowledge? 
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THE COURT: His answer is "Yes," I take it? 

Q Could you give an indication of approximately 
the amount to which it has repiaced it? 

A From my personal knowledge, while with -- let's just 
take the time with General Electric, about ninetyper cent of 
our apparatus service shops changed completely to nickel 
aluminide as 4 bond coating. All of the seven flame spray 
operations which I had direct control over used nickel 
aluminide as a bond coating in preference to molybdenum. 

Q Could you compare the facility of application 
of the nickel aluminide with the molybdenum wire? 

A Well, I talked about some of the problems of spraying 
the molybdenum wire, the problems of wear and tear on the 
equipment, the problems of straightening it, the problems of 
feeding it properly, the dust problem. With the nickel 
aluminide, particularly usin y the powdered one, it's much 
easier to store. 

Two, it's much easier to take a can of powder and 
dump it into the ~~ into the powder hopper than it is to try 
to straighten wire and feed it through feed rolls. 

Three, the inventory control is much easier because 
you can simply weigh how much you've used. You don't have 
a large unwieldy spool of wire to try to handle. 


These things make the ease of using aluminide very 
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2 desirable. 


3 There was not the odor, the smoke, the fumes that are 


4 involved with spraying molybdenum. 


(continued next page) 
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Q Could you compare the margin of error that 


might be involved between the use of the molyb enum and 


nickel alumineia? 
A Yes, with spraying with a normal metallized gun, you 


are required to maintain a fairly balances flow of oxygen 


ana aluminum. If your oxygen goes too high you oxidize the 
particles and you won't get proper bonding. 
Q Before you mentioned -- 


A I could develop that just a little more. With the 


nickel aluminide the parameters are very wide. With the 


molybdenum in many cases simply because the operator whose 


got the specification gets a half point too high of oxygel 
on his flow meter there is an effect on the bond. The nickel 


aluminide you really take a lot of the operator's technique 


out of the system because the flow can vary five or six 


points and you don't affect the total bond strength that 


much. 
Q Before you mentioned several metal nickel 


aluminides, 404 and 450. Could you compare their application 


and their use? 


A Basically 404, 450 and 405 are all interchangeable 


as far as we are concerned in our business. 
In other words, they all bond readily to a clean 


surface. The price is about the same on all of them. We 
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used them interchangeably. We don't use the 404 as much now 
as we used it. 

Q Could you tell us why? 

A Because the 404 nickel aluminide had a higher flow of 
| smoke than the 405 does. 

Q Are you familiar with any other products on the 
market right now which are comparable to the nickel aluminide 
as bond coat? 

A I nave not used any of them. I am familiar, I believe, 


B 
with ‘exotec material that being a nickel aluminide. 


we oF OF 
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Q Are you familiar with the relative bond strength 


3 of molybdenum to bond coat and the nickel aluminide? 


4 A Yes, I am. 


5 MR. CALIMAFDE: You'd better establish 


a foundation for that; otherwise, I will object. 


6 
7 Q What is the basis of your familiarity? 
8 A The basis of my knowledge with bond strength in three 


9 of the complete flame sprays is we had equipment to test bond 


10 strength and were required to do so by the airlines, for 


11 || General Electric, and I had occasion to submit a number of 


schedules to the laboratory in Schenectady of General 


Electric and for bond strength, integrity of the coating, 


14 and this type of thing. 


I had people working for me who did bond strength tests 


and I had them perform numerous bond strength tests on many, 


17 many materials. 


Including molybdenum and nickel aluminide? 


18 Q 

19 A Yes. 

2 Q What was the relative bond strength of these 
21 two materials? 


“1 A The relative bond strength of the figures we used in 
a general were that the molybdenum was at about 2,000 psi's 
“| and the nickel aluminide, all three of them, 404, 450, and 
25 | 405 wire bonded are in a range of 3,500 to 5,000 psi's. 


ee YY 
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i) 
S 18 Q Before you testified that in the early 1960's, 
19 the industry as a whcle had very few new applications that 


20 appeared to be opening up; is that still the case today? 


21 A No, the case today is quite the contrary. There are 


now applications opening up every day of gigantic proportion. 


a 
23 For example, in the automotive industry and the 
24 aircraft industry, new applications are developed every day 


s of 


which in the industry are worth hundreds of thousand 


Montgomery-direct 

dollars. 

Q I would like to go back to the early ‘60s when 
you first entered into the flame spray field and you were a 
salesman out of the field. 

Who basically were the men you were dealing wit 

at that time? 
A At that time, basically with the master mechanic or 
shop foreman or whoever was in charge of the plant 
maintenance because basically it was a maintenance thing at 
that time. 

Q These were the people at the job shops? 


A Yes. Wedcealt generally with the owners or the people 


who ran t.- job shop. In jndustry, in calling on a paper 


mill or textile plant, you dealt with the foreman or the 
master mechanic. 

Q Were these the men who were the most 
knowledgeable about the flame spraying at that time at their 
shop? 

MR. CALIMAFDE: That is objectionable. 
™HE COURT: That js calling for the 

operation of the witness’ mind. I think it is 

just too broad. 

Q Did you have technical discussions with people 


at the shop? 
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Yes. 


Q These were the people you had the technical 


discussions with? 


A Yes. 


the 


A 


A 


494? 


404? 


<7 
2 Si 


Ho. 
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Was there a tine “then you sold both the 450 anc 


ere vou promoting one more than the other? 


When the 404 came out, Cid vou promote the 


Definitely promoted it. 


a 


Was this a hidghty prowted nradict hr “etco? 


T would sav that, yes, i* a ‘ightv promoted, 
Fe ’ 


X ¥ # 
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a Did the 450 then r.-, ace the 404? In your 
experience now? Again I'm talkir3j about you, 
A Ho, There is still a considerable amount of 404 used, 
In mv exnerience there were specifications for which -- 
which called out the 404 and specifications were simply 


not rewritten because there was not that much difference 


in the ultimate result or ultimate end of the two materials, 


a) well, how do you know there was not that much 
cifference? Did you ever analyze the end product of the 
404 and analyze the end product of the 430? 

A You mean, metallurgically analyze the two? 

9 Yes. 

Yes. JI looked at metallurgical -- 

re) Nave you? 

Definitely, 

(a) No you know what a nickel aluminide is? 

Do I know what a nickel aluminide is? 

Q Unless you're not hearing me, we're echoing 
each other, 

Do you know what a nickel aluminide is? 


It's a material which is formed when nickel and aluminum 


JA 666 


11 Montgomery ~- cross 
are spraved and the exothermic reution takes nlace,. 
n That's all? Is that what a nickel aluminide 
is to you? 
A That's what it is tec ne, yes. 


* 


(Continued on next pace.) 
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Q And with that definition the 404 is a nickel 
aluminide? 
A As far as I'm concerned, it is. 

Q Is a 404 powder a nickel aluminide powder to 
start with, in your opinion? 
A In my opinion, I don't really feel like that I'm 
qualified to say whether -- whether it's a -- what state 
4t*s in. 

We in the trade, and myself, we refer to it 


as a nickel aluminide material. 


O You refer to the 450 as a nickel aluminide 


material? 


A Yes, we do. 


@) Mr, Axline, for the recerd, would you give us 


your address, please? 


51 Wheatly Road, Old Westhury, New York. 


spray equipment and suprlies. 


0} 4 

1 . And your rrcse. secupat ion? | 
” A I'm procently Chairnan -* the Board of Metco, Inc. 
| Q And what business are they in? | 
14 A They're in the business of the manufacture of flame 
; | 
16 9 Would you give us your educational background? | 
7 A I graduated from California Institute of Technology 

— in 1931, with a BS in Mechanical Engineering. 

19 Q And then did you go into business? 

20 A That Summer, 1931, I was emploved by the Metalizing 

21 Company of Los Angeles. 

2 | Q And what was their business? 

93 | A They were then engage) in the metalizing job shop 

yy | business, which the term we used then for flame spraying. 

25 | Q What kind of jobs did they do back in 1931? 


*s 


€ 


avn 


9a Axline-direct/Kramer 
A 1931, most of the spraying was with wire or all of 


the equipment -- all of the spraying that they did was with 


wire equipment, manufactured in Germany, and it was primarily 


zinc and aluminum and bronze coatings. 
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DIRECT EXAMINATION 
BY MR. KRAMER (Cont'd): 


What were these coatings used for? 


Q 


5 | A They had been used for the zinc and aluminum coat- 


6 | ings would be used for corrosion resistance, That is, 

7 | spraying the inside of the tank. For example, or spraying 
8 | a bridge structure. Something too larye to galvanize. 

9 | Anything of that type that needed corrosion protection. 

10 | q Could you describe the metallizing gun that 


was used for this? 
12 A Well, tict was essentially a wire gun much as 


13 | it is today, with the exception that it used hydrogen as 


—_ 
& 


a gas rather than acetylene, and used very fine wires, 
15 | Normally 18 gauge and in the case ef zinc, 15 gauge wire. 
16 | That would be about 51,000tas of an inmin diameter. 
| 
17 | 15 gauge wire. 
18 | Q And in those days, what kinds of surface 
19 | preparation were available? 
0 | A When I joined them, the only surface preparation 
21 | that was used was sand blasting and at some tine later, 


n2 they put in grit blasting equipment. but primarily they 
23 just used sandblasting. 


24 Q What kind of jobs did you yourself personally 


do with that company? 
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A My job when I was employed was to sell metallizing 
jobs in the field. That is, I called on customers aid 
tried to talk them into having something coated by 
metallizing. 

Q And at the -- excuse me? 
A Also during that period, I learned to run the 
equipment myself and operate it and occasionally help in 
spraying a job. 

Q At that time, could you spray bearing 
shafts and similar types of equipm 
A I can't remember at all if we sprayed any of 
the hard metals at that time. We were engaged entirely 


in spraying aluminum, zinc and bronze, and as far as I 


can remember, there were no mechanicl shapes sprayed at 


all, for wear purposes or brakes purposes. 

Q How long did you stay at that metallizing 
company of Los Angeles? 
A Well, I transferred -- about a few, maybe six 
months later, this principals of this company, formed 
another company, called the Mettallising Company of America. 
They had been developing a flame spray gun which they 
were going to manufacture and my employment was trans- 
ferred to this new company, to go out and sell thet 


equipment to distributors, established distributors 


endeavor? 


And what was your next business 
4 A 1933, 1 established tne Metallizing Engineering 


a 


tc Mardle the distribution of 


5 | “company, in Jersey City, 

6 equipment made by the Mete +.2.ing Cornpany of America in 

7 the metropolitan area of iiew York. 

8 Q And what has happenea to tnat company suvsequently? 


Metco Inc. 


9 A That company is now hnown as 


And that 1s tue defencant in this case? 


idea of the various 


12 2 povle yeu give US Soke 


x 


methods of surface preparation that aave been used over 


the years up to apout 1945? 


15 A well, in -- in 1934, around taat area, witn the 


16 new gun which the Metallizing Company of America 


1? hac ia, called the 341 gun, it was possible to spray 


stee. , because that gun used either hydrogen or 


acetylene cas ané tne spraying of carpon steels and 


stainless teele began to be done. 


About that same tine, Charlie 3oyden, who was 


the chief engineer of the Metallizing Company of Anerica 


at that time, made a recomme..cation that bonding could 


pe accomplished by rough threading, i.e., setting a 


tool on a shaft anc letting it chatter as you threaded 
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it, so you could obtain a very rouch surface. And thus, 
it bonded on to a shaft without having to place it. 

Many shops did not have blast ocuiguent, particu- 
larly the machine shops and that was a normal market 
for this equipment in those days. 50 we were trying to 
get around the blasting requirement. 

Q were tnere any others? 

A The next development was in about 1938, when the 
then Mettalizing Engineering Company, now Metco Inc., 
put out what was called a shaft preparing tool and a: 
method of preparing surfaces using this shaft preparing 
too. 

Essentially it was cutting grooves in a shaft 
and then running over a tool which was like an knurling 
tool to s spread those grooves so that when you sprayed 
in the grooves, the sprayed metal was securely anchored 
in those grooves. 

Q And thereafter, were there any others? 

A I think the next development was around 1943, 
in that area, when ve heard of a job shop in Seattle 
that had an electrical method of preparing surfaces. 

Since preparation of surfaces and getting a good 


bond was always a problem in the industry, from the 


inception, I immediately got on a plane and went out to 
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gee him and after some negotiation, he was using in this 
a job shop as a secret process. And after some nego- 
tiation, we bought the rights to that process and we 
lyr” 

dic tien put out equipment called spray bond equipment, 
to electrically ;repare a surface, we called it. 

This wos essentially a type of welding machine, 
with a number of rods which could be dragged over the 


surface and fused little spots of nickel on to the 


surface, and then that left a rough surface which could 


be sprayed on. This was particularly useful in hardened 


shafts, wiich ug to that time, nitrited shafts, case-hardene 


shafts, we had no way of preparing and using metallizing. 


Is that system still in use today to 


he 


any extent? 


A Yo. tnat lasted as a very fine system for about 


four years. yuring the wartime, it was very popular, 


used on the durnia Road to maintain equipment there. 


19 | But along about 19 -- when the nolybdenum wire came in, 


20 I have forgotten the exact year ~~ I will refer to it. 


In 1947, is when the ntroduced and started 


21 | 

22 | selling what we called the spray bond wire, which was 
23 the molybdenum wire process. It very quickly took over 
24 from the electric bond process which was extremely 


expensive to do and it faded away and was practically never 
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used today. 

Q Prior to the introduction of molybdenum, — 
was there any material which could be sprayed on a 
smooth clean surface, which would bond to the surface? 
A Jone that I know of. 


Did Metco ever sell an apparatus called 


could you describe it, please? 

HE COURT: What is it? 

THE WITHESS: ‘the L gun was a -- it was 
the first gun that Metco nade, manufactured 
itself, and it was a typical wire gun. 

It had aturbine to feed the wire... Fed 

the wire through a nozzle, where it was 

sprayed out, very much as the other guns had 

in the past. We put that on the market in 1936. 
That was the first gun we marketed. 


Q Following the use of molybdenum, what was 


the next self-bonding material that came on the market? 


A The next self-bonding material was the Metco 404 
exothermic nickel aluminide powder. 
Q And are there any other similar powders 


on the market today? 
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A The only one that I know of is the one sold by 
Eutectic. 

Q Are there any additional -- 

A and our -- we have other powder -- the otaer 
powder we sell ourselves, which is the 450 Meco, 450 
powder. 

Q iow <7 
A We alsl made a wire, 405 wire, whica was also 
exothermic nickel aluminide bonding wire. 

Q Are there applications that the nickel 
aluminide powders can be used for that the molybdenum 
wire could not be used for? 

A Yes. ‘he principal drawbacks to the molybdenum wire 
in service was that it couldn't be used on bronze, 

copper alloy surfaces, as 4 bonding coat. It couldn't 

be used -- the literature says at temperatures over 

600 degrees Fahrenheit, which may be a little low for 
safety's sake. It couldn't be used on nitrited surfaces, 


as a bonding coat on all of these nickel aluminide 


powder could be_used as a bonding coat. 


Q Prior to the introduction of nickel aluminide 
powders, were there any self-bonding powders on the 
market? 


A dot to my knowledge. 
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Q Were there any powders that were being 
sprayed? 

A Yes. Powder spraying was very old. It goes back 
almost as far back as tha wire process and was particu- 
larly used extensively in Lurope to spray zinc and 
aluminum. Then -- here in the U. S., it developed 
primarly to spray the self-fluxing alloys, which are 
subsequently fused. 

We call the process spray welding. 

Q At the beginning of the 1960's, was the 
powder spraying business as large as the wire spraying 
business? 

A No. 

q Anda was there anything that impeded the 
development of the powder spray business at that time? 
A In my opinion, the lack of any way of bonding 
the powders, except that a number of -- in a number of 
cases they did use the wire gun using molybdenum to 


get a bond coat and then subsequently spray on a powder 


Are these self-fluxing powders ‘ill in use 


And -- 


Quite extensively in use. 
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2 | Q What portion of the powder spray market 
3 | do they represent? 
A Our best estimate is that they represent -- 


from our competitive data that we obtain and our own 


molybdenum bond coat with the nickel aluminide bond 


6 | markets, that that represents about 10 per cent of the 
7 | powder spraying field today. 

8 | Q Could you compare the sensitivity of the 
] 


10 | coat with respect to the skill necessary for the 


operator to use it? 


cont 
Sad 


12 A Well, let me say that I have not sprayed these 

13 metals. I have only watched them sprayed. But I have 

14 been informed that it be 

15 MR. CALIMAFDE: That's objectionable, 

16 | your Honor. 

17 | THE WITNESS: All right. 

18 THE COURT: Well, Yo aneay, I suppose, is 

19 | inadmissible in a patent case, too. 

20 : MR, KRAMER: oney, Spur Honor. 

21 | Q Has Metco come out with nickel aluminide in 
2 | wire form? 

23), =A ves. We have marked the 405 Metco 405 wire, which 
24 | is nickel aluminide exothermic wire. 


5 | Q And how have the sales of the nickel 
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aluminide wire be compared to the molybdenum wire for 
use in bonding purposes? 
A Well, this was a very popular wire, As s00On as 
we put it on the -- very first year that we put it on 
the market, it sold over 50,0900 pounds. Its a little 
difficult to compare the bonding ficld because molybdenum 
used for many uses per se, as 4 coating, and in addition 
to being a bonding coat, but our estimates have been, as 
the most careful estimate we could make, is that’ the 
405 wire took cver about 80 per cent of tne bonding 


market previously held by the molybdenun wire. 


(Continued on next page.) 
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DIRECT EXAMINATION 


BY MR. KRAMER: (Cont.) 


4 a) Metco sells 404 and 40 -- 450 nickel aluminide 


powders. Could you give me an idea of the use of them in 


spraying,the advantages or disadvantages, one compared to the 


other? 


MR, CALIMAFDE: Any foundation for that, 


to his knowledge? 


Yes. 


Q Have you seen these materials sprayed? 


‘have the breakdown of all this. Basic figures. 


12 & I have seen them sprayed. In fact, I made the decision 
13 to put the 450 on the -~ 450 powder on the market, based on 
14 what I saw. The principal advantage is that the 450 doesn't 
15 give as much smoke and dust and therefore, it can tend to 
c be used in a more open spot than the fag. 
17 Q Do you have access to the Metco sales figures? 
18 A Yea. tf do. 
19 Q And what are the sales of the nickel aluminide 
20 powders today? Nickel aluminide materials today? 
9 MR. CALIMAFDE: Does he have the sales data 
» \ with him? May we see it? 
93 | THE WITNESS: I have my figures that I 
- | derived _— my figures at the office. I do not 

| 

| 
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MR. CALIMAFDE: All right. 
: COURT: Are you willing to accept those? 
CALIMAFDE: I1'11 accept those. 
I see them, please. 
MR. SPRUNG: May we askthat -- would you 
look at them and not disclose them to your 
client at this time? 
MR. CALIMAFDE: You are about to give them. 
MR. SPRUNG: What? 
MR. CALIMAFDE: HE's about to give them, 
I understand. He's about to read them into the 
record. 
THR WITNESS: TI had a careful -- 
MR. SPRUNG: I'm sorry. I -- if he has 
any, you know, sales figures that you are not 
going to testify to. 


MR. CALIMAFDE: ‘What are you about to 


testify on the sales of nickel 404? 


THE WITNESS: I'm going to -- he asked me 
the question of the total sales of these exothermic 
materials to date. As I understand. ‘lickel 
aluminide exothermic materials. 

MR. CALIMAFDE: Are you going to give it 


404 and 450? 
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‘ } A I'll give the total sales of all, is what I unders 


he asked for. 


MR. CALIMAPDE: Well, your Honor, I abject 


to it on two grounds: One, it's not the best 
evidence, although I was prepared to waive that. 


The other is that we contend as your Honor knows, 


this patent and therefore, sales of the 450 


| 
| 
| 
| 
7 | 
8 : that the 450 does not come within the scope of 
| powder should not be used in counting commercial 


success. 


12 MR. KRAMER: Your Honor, we have also 


13 broken it down by the particular kind of powder. 


THE COURT: But was the witness planning 


to give it in the broken down -~- 


16 ; MR. KRAMER: Yes. 
7 THE WITNESS: I am willing to, yes. 

18 THE COURT: Oh. That obviates what I 
19 think is your objection. 

20 p THE WITNESS: First, I should say there 


are certain statistics that are easy to get 
22 and some that are very aifficult to get. One 
thet was easy to get was the total dollar sales 
of exothermic nickel aluminiée meteriais. 
This would include the wire, 450, 404 


an4é the mixtures of where they -- powders 
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contained, the 450 or the 404. Those sales 
have exceeded 20 million dollars to date. 
BY MR. KRAMER? 
Q And could you break us down by 404 type, 450 


type, wire type, and the powders where exothermic nickel 


aluminide is a portion intermixed with other powders? 


THE COURT: Do I understand you to say 
20 million to date from the time they were first 
marketed? 

THE WITNESS: From the time they were 
introduced to the market. 

THE COURT: In 1964 or thereabouts; is 
that correct? 

THE W!.. &: Yes, sir. Yes, we have 
broken them down but I can only break those down 
by pounds, rather than dollars. So, to date,- 
the -- of these total sales, the 404 type has 
been 19 percent of the pourids, sales of pounds 
of material. The 450 type, 27 percent. Other 
powders, mixtures this would be, twelve percent. 

And the exothermic nickel aluminide wire, 
42 percent. 

BY MR. KRAMER: 


Q Are you familiar in all your experience in the 
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business from 1931 todate with any other commercial self- 
bonding powders, which when sprayed will adhere to 4 clean 
smooth surface, aside fromthese nickel aluminides and the 


molybdenum? 


A No. 


MR. KRAMER: I have no further questions. 


CALIMAFDE: I can cross-examine in 


MR. 
five minutes, I think. 


THE COURT: Do you think so? 


That's tempting. 


CROSS-EXAMINATION 


BY MR. CALIMAFDE: 


Q Mr. Axline, as I understand your percentages 
powder sold, you have 42 percent of the wire, which seems 


to be double the 404. 


Is that 405 wire, 80/20 wire? 


| A Yes. 
Q So that the 80-20 products represents about 


61 percent of the pounds material sold? 


I'm adding the 405 and the 404. 


21 
; A Yes. Roughly. 
n ghly 
93 Q . t's roughly 61. 
24 A I am not calculating it but I'll agree that's very 
close. 


On your other powlers, are those -- whes® you 
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have 12 percent other powders, does that represent powders 
other than those which would form a nickel aluminide when 
sprayed? 
A No. Those are powders which have either 404 mixed 
in them, asa part of the powder, or Metco 450 in them as @ 
powder. 

Q Do you have a further break down in regard 
to that 12 percent, whether it's half and half, 450 and 4047? 
A No. But if it would serve your purpose, I would 
make an estimate, which would be within reason. Th: : that 
would be about 50/50 because many of those were spec'd in 
early when the 404 was the early powder. 

Q Now, has the 450 gradually replaced the 404 
powder? 
A I would say not replaced it but it has its field 
of use, which is quite wide. 

Q Are you selling more 450 this year than you 
are selling the 4047 
A Yes. 

Q Could you tell us how much more, «* you are 
l wking at figures -- is it doubled, trebled or what? 
A Well, roughly, it's about now, today, in the straight 
powders, 450, 404; 75 percent 450; 25 percent 404. 


Q That's this year, from -- for 1973? 
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A Up to September of this year, I think I got those 


figures, yes. 
Q That's about 75/25? Is that what you said? 


Yes; 75/25. 


Q Last year, what would you estimates that to be, 


do you know? 
A I don't. I don't know but it would have been a little 


higher percent 404. 
Q So that gradually the 450 is replacing -~- 


A Gradually, it has ehifted, yes. 


12 Q Now, you indicate, sir, that it would have been 


13 desirable in early 1960's, if you wish or earliez, to have 


had a self-bonding powder? 


| 

| 
15 A Yes. 
Q 


Now, you were in the courtroom and you probably 


7 know of your own knowledge that Mr. Dittrich had written 


18 a memo in 1955 where he gaid at that time if he had a 


| 
19 composite of nickel and aluminum, he would then have the -- a 
| 


20 | basis or a powder for flame spraying? Do you recall that? 


| 1 don't think I was informed of that in -- 


a. A No, 
2 | Q 1955. 
23 | A 1955, no. Let's see. ‘55? 
| Qo This ie when -- shortly after he was doing hir 


work with Climax? 
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A Let's see. About'S5 would be when? I might have 
known in '55, yes. 

Q All right. 

A Because we were getting into the powder field very 
actively at that time. So I was interested in all facets. 

Q If it was desirable and I'm inclined to assume 
it was, but if it was desirable to have a self-bonding powder 
in 1955, why was nothing done until 1959 in regard to Metco 
producing an agglomerate of nickel and aluminum in the 80/20 
proportions, to see whether or not this composite would 
work as Mr. Dittrich expected it to work? 

A Well, I think I would say this is because of the 
history. In the early -- at the time when we were interested 
in getting into the powder field, the big market was the 
self-fluxing alloys. At that time it was probably 90 percent 
of the total market. 

Q So there was no economic inducement at this 
point? 

%, our first effort was to get equipment and material 
together into that field. Having gotten into that field, 


$ 
? 


we then recognized that there were many other powders that 


could be sprayed that would be useful and would expend the 


field and then we began the development of the other powders. 


Even thovgh we brought them out almost with the gun, 


«¥. 
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2 our main effort was at the self-fluxing alloy field. Which was 
3 the big field then. Other than that, I know no reason why 


4 we Gidn't press on faster than We did. 


Q No economic inducement to press on faster, is 


that the answer? 
7 A Economic inducements to get ~~ always bonding has been 


é one of the biqgest problems in the flame spray fields. 


9 Always been a problem. We always weretrying to get self- 


16 bonding materials. 


Wf Q Well, that's what strikes my curiosity, sir, 


because here you have the powder, at least expressed -- of a 


memo by Mr. Pittrich in 1955, that here it is, all that's 


required is something in composite form. Yet he does 


nothing until he hears or reads an announcement frul: Sherritt 


Gordon in 1959. 
So you have a four-year hiatus and in 1959 he 


obtains this powder, performs a4 test and the next report 


of his is that it works fine. 


Now, when did you first offer this powder? 
MR. SPRUNG: Your Honor, would you show 
the witness the memorandum that you sre referring 


to? And see if it says anything about a self- 


bonding powder? 
wR. CALIMAPDE: Well, £ think we understand 


2 | 


10 
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what we are talking about, with regard -- you 
are talking about the memo that Dittrich wrote 
of certain work that he did and that he hed in 
his mind that it might be a self-bonding but 
I don't know any report in which he -- 

THE COURT: Mr. Sprung, you will have 
an opportunity on redirect. 

MR. SPRUNG: No. I just think the witness 
should be shown what he is talking about. 

MR. CALIMAFDE: We are passed that memo 
anyway. We are now at the point in 1959, when 
Dittrich reads of an announcement by Sherritt- 
Gordon. oe the powder in '59. Indicates 
it’s satisfactory and now another four years go 
by, 196-- what, *§ or '4? When Metco of fered 
the powder, the 404? That was in 1964? Five 
years go by. 


THE WITNESS: No. 


We offered it in *63. [}>F 


BY MR. CALIMAFDE : 


Q ‘63. Some four years then pass. And again, 


why such a long period of time? 


a 


Sometimes it's hard to reconstruct why you make these 


corporate decisions, not to press on with one thing or 
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another but usually it's because you're hewing down some 


line that you think -- this is the immediate thing we should 


be doing and this is the next thing to do. 


If it was, I don't know, remember for sure that it was 


brought to my attention at that time. 


x F * 
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6) Dr. Post, we show you a document which has bee 


marked plaintiff's exhibit 10 and is entitled X-ray Diffzaction 


and Electron Micre Probe Analysis of Coatings on 120 Steel 


Substrate, a Diffractometer Base, which has been marked 
plaintiff's exhibit 75 and a @iffraction film, which has bee 
marked plaintiff's exhibit 76. 
I would ask if you are familiar with the 

document in those materials? 
A Yes, yes. TI have read them and I have looked at the 
patterns. 

Q How did you acquire familiarity with them? 


How do you mean? I read these. 


A These were 
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Q How did you physically first come in contact? 
This was, and 


given to me in your office. 


I studied these. 


Q The two exhibits? 
A Yes. 
Q When was that? 
A I studied them yesterday, actually. 


We met the night before in your office, and yesterday 


I worked on them at the -- my office for a while. 


Q Had you ever seen these materials prior to 
that time? 
A No. 

Q Now, have you made a detailed study of these 
materials? 
A Yes, I have. Well, as detailed as you can in one 
day. 

Q Now -~ 


THE COURT: When you say "these materials,” 


you mean the document 8? 
MR. SPRUNG: I am referring to the 


report and the exhibit 75. 
THE COURT: Not the materials referred 


to in the document? 


THE WITNESS: WNo. 


| 
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MR. SPRUNG: No. 
THE COURT: All right. 

Q Now, Doctor, based on this study, do you 
believe that the report is a fair analysis to determine 
whether a nickel aluminun reaction product was present in 
the sample number 1, purportedly tested in the report, 
which is exhibit 19? 

A Well, I'm hesitant, always, to be critical of other 
people's work, because I may not know all the circumstances. 

It is a pattern which was obviously run very 
rapidly under -- 

MR. CALIMAFDE: I object, your Honor. 
THE WITNESS: It's marked on the pattern, 

2 degrees a minute. 

MR. CALIMAFDE: Yes, but very rapidly, 

I don't think this man is in a position to say 

whether it was run rapidly or slowly. 

THE WITNESS: It was run at 2 degrees 

a minute. 

MR. CALIMAFDE: All right. That's 
acceptable to me. 
THE COURT: Let me say this: he can, 


I suppose, state his general conclusions as an 


expert. 


Post - direct 


THE WITNESS: Yes. 


MR. CALIMAFDE: Yes, sir. 


THE COURT: If counsel does not bring out 


the reasons, particular reasons on which he bases 


those conclusions, you may do so on cross 


examination. 
Why, for example, did he say rapidly, just 


as you did now? 


THE WITNESS Yes. 


n MR. SPRUNG: I'm trying to -- this is 
12 highly technical, and I'm sure that any criticism 
13 or errors will be more than adequately brought 


out during cross examination. 


THE WITNESS: Yes. 


16 In addition, in the Fullam Report on this 
7 diffractometer trace, they mention ~~ 

18 THE COURT: At what page? 

19 THE WITNESS: I don't know that they are 
20 numbered, the pages. It's on the first page 

21 | of the actual text. 


THE COURT: There are 4 series of serial 


ad 
nN 


23 | numbers. 
24 | THE WITNESS: I see. 50432. I'm sorry. 


I didn't know that there were page numbers. The 


Post - direct 
third paragraph. 
THE COURT: All right. 


THE WITNESS: They state that a standard 


diffractometer analysis detected only elemental 


nickel, and I've look at the trace handed to me, 
and this is the one that I was critical of a 
moment ago, and I see a series of numbers 
presumably marked by the man who ran then. 


(continued on the next page.) 
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Gould vou read those nambers si) oy g 


Jaite a fav. 10625. That’ 
1.0625. 1.0172, ani in particular, I want you to note 


0.951 and then threc additional i's, waiach 1 chink -- is not 


necessary to read. 


Y Now, these are all, but one of them are peaks that | 
can be attributed to nickel. | 
The author, however, doesn't account for, nor does he | 
is mention 9.951, which is a real peak on the pattern, and | 
m which is certainly not a nickel peak, and that is in- | 
12 consistent with the statement that it was -- that they | 
” detected only elemental nickel. They detected that peak. | 
14 I have a pattern with me in a standard text, of a pattern of | 
15 nickel, and you can use that, if ;ou wisn, to check on me. | 
16 In addition, the -- i'm surprised at the low | 
7 intensity of the nickel peaks. When I am trying to | 
18 ascertain whether a coating contains a relatively small | 
19 amount of certain phase or compound, Tf run these in the | 
aes | 
20 way to -- that is, with high sensitivity. This can be | 
21 done. | 
22 And I have run a pattern of this material and have | 
23 -- clearly, the nichel ~eaks are mamy many times more 
24 intense than those shown on this trace. 


I have other criticism, but I really don't think 
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it's necessary to go into it in great fetail, unless you 


want me to. 


Q Noctor, you mentioned low sensitivity. 


you -- 
instruments in 
A Yes, it is. 
2 And this is one 
accordance with your opinion? 
A Yes. 
In my opinion, too, if 
by simply turning a dial, you 


and not achieve very mucn. 


May 


is the practice to change the eonsitivity of these 


the scans during analysis? 


\ oon 
of these sensitivity, in 


the sensitivity were altered 


would raise the background 


What you must use is techniques which minimize the 


background, an? I have done that by using a -- what 


e 
crystallog :»hers call a crystal monchrometer. That is tiie 


beam which is scattered by the specimen, is then analyzed 


by a crystal, 


and we throw away the extraneous radiation, 


which are simply a nuisance, and give no information, and 


we are left, when you run this properly, with the 


relevant cadiation, which, in 


- 


or copper K Alpha l, sonetimes. 


radiation. 


this case, is copper K Alpha 


That is the tyre of 


There are other wave lengths present, but they 


constitute a background, 


and they can be disposed of, which 
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is what I did when I ran the specimen. 

Q Doctor, did you also study exhibit 76, which 
is the film? 

A Yes. And -- 

Q Do you have any comments on the study of that? 

Yes. Well, I have several comments. | 

One is that scrapings from the surface can be very 
deceptive. I don't object to it in principle, but I don't 
consider it an optimum way of examining a surface. 

I think it is much better to examine the surface as 
surface. 

Now, I also find here some -- what appear to be 
peaks in the very low angle region, which are not nentioned 
by the author of the report. They are very clearly visible 
to me. 

By and large, I aqree with the fact that the author 
found peaks that he attributes to nickel and to an oxide 
of aluminun. 


I don't think that the specific oxide was determined 


I find that the agreement ie somewhat better with 


| 

| 

| 

| 

| 

unambiguously. | 
| 


what is called eta-aluminun, but the nomenclature is very 
vague on these things, and I don’t think it matters. 


It's an aluminuia oxide in small amounts. 
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mut, I don't think I would consider this at all 


conclusive, this particular type of technique. 


‘ee | 


mo you have any other comments which you would 


care to make concerning your study of the report? 


A Well, T have calculated these numbers and the 


agreement, 7 .i, is only fair wita the location of the 


peaks on the chart. This can be checked very easily by 
anybodv who wants to de so, and, in addition, I think that 
while I was mentioning running the peak rapidly, at 2 
degrees a minute, IT also feel that this pattern is much too 
compressed ‘or careful analysis. 

That is, I think he meant -- he has 5 degrees per 
inch here. 

T would say dagrees per inch would be much better 
and easier to work with, and I would even take a better 


resolction, if -- if the time permitted. 


12 analyzed could have had or contained the 


reaction product between nickel and aluninum? 


Q Doctor, based upon your study, do you believe | 


“Pp. CALIMAPDE: Your Honor, I'm going to 
object to that question. | 
I can't tell. 

“RQ. CALIMAPDE: Thank you. He answered 


my question. 


Post - direct 

THE COURT: I'm sorry? 

MR. CALIMAFDE: I'm sorry- I wes going 
tc object, your Honor, as being -- 


THE COURT: I was paying attention to you 


and I missed the answer. 

THE WITNESS: Tf would say “he patterns 
are inconclusive in that regard. That's all. 

MR. CALIMAPDE: Thank you. 

* was going to say the question was 80 
speculative, I don't see how he can give an 
opinion. 


MR. SPRUNG: That's what I vas driving 


THE COURT: All right. 
BY MR. SPRUNG: 
Q Doctor, were you given any samples to analyse? 
A Yes. Yesterday Dr. Ingham brought a specimen of -- 
YT forget the name already. Zero -- what is it called? I've 
labeled it on the chart, ~-.en he gave it to me. He 


brought this to me at the school in my office and gave me 


this specimen, and asked me to a a chart of the 


specimen. 
It’s called Exotec, and the number on the specimen 


on the surface, not on the coated surface, but on the 
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opposite face is 1A, and I did run a diffractometer trace on 


this material. 


’ MR. SPRUNG: Yourtbnor, this is an example 
: of flame sprayed Exotec powder sprayed with a 

4 Rototec gun. I have ciscussed this with 

' Mr. Calimafde, and we make this -- and we are 

3 going to sake this specimen available to him for 


analysis himself. 
0 MR. CALIMAFDE: What is the substrate? 


i MR. SPRUNG: What is the substrate? 


_ Mild steel. 

" . THE COURT : How is that peing identified? 
" MR. SPRUNG: This is marked defendants 

bes exhibit LF, which we will offer at this time, and 
16 then give to plaintiff. 

y TRE CLERK: Defendant's exhibit LF is 

18 received in evidence. 

19 (So marked.) 


{continued on the next page.) 
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vHr COURT: It's a coated stel}l sample. 


MR. SU PUNG: It's a steel which has been 
flame sprayed with the Eutectic JS eeterial 
with a Rototec gun. 
DIRECT EXAMINATION 
BY MR. SPRUNG: (Cont.) 

9 Now, how did you analyze this specimen? 

A fell, I used a technique which in eesernce is ~~ 

involves apparatus similar te that used ty che Fullam people. 
But with -- well, running it under slightly different 
conditions, a bit more slowly. It was brought to me yesterca ° 
I would have preferred even more time, but it would have 
accentuated my findinds a bit. 

I ran it also, and this is very important, with using 
a-- a crysta wonchroneter to analyze the scattered beam. 

This is quicel important when you are working with nickel, 
because nickel scatters a lot of extraneous radiation. ‘This 
is callec aeneral nickel fluorescent scatterinc. 

When e-radiated with a copper tarcet --and it is for 
that reason that the background is so hich on the Pull tm 
chart, that is the primary reason ~~ it is generally 
recognized to bc the case. By analyzing the scattered 
radiation and accepting only copper K-Alnha. In other 


words, the analyzing crystal is set to receive only copper 


a 


9 Mg EE AES A MEE, A CARRE URED AR a 8 . 
; SRE * eS RA Hag a ene MR IIE A RR a 


2 SERIE PE NT RAY Se 0 IE ELISE EO RO RORO AMEE — — x 
name : 
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K-Alpha, we then have a chart of the relevant radiation, 
the one we wis: to stu‘y uneucimbered by the nickel raciation 
by the general scattering fror »ciais which are always 


“his is the char‘ 


present in apparatus of this sort. 


6 . ; e 
9 his is the ciart which we have marked 


Defendant's “xhibit 1G? 


o 


e 
9 : : F m ‘ 
9) ror, woule you exrlain to the Court what 


in vour opinion the analysis °s shov: on the d@fractometer 


scan shows? 


V2 y Yes. Well, I think -- I presume that the sample I 


— 13) van was of the -- essentially sinilar to the sample run at 
“ Yullym, without saying that the contenpf were the same, but 
15 it was a metal sarrple coated. tut if the --if you will 


examine the chart, you will see that the nickel peaks are 


many, manv times more intense than the nickel peaks on 
enn anne eemeneneimenaneeemenmmnneel 


the other chart. 


This is done deliberately, to bring out the presence 


»€ constituents in the ceating, which obviously are not 
21 present in the same intensity, in the same amount oF quantity 
22 as the nickel itself. And what ' find is that we have a 
23 distorted nickel lattice, which is definitely -~ contains 


24 some reaction product. That is: | reaction product. 


That it is not -- it jnes not heave the lattice 


a 


we 


ene SAME i ON eA AB RR: RP RANA NR RC OR niin, mibaeantnetadimennimaiimeiiasiniaain scaceetihiaiiabiaieinente inate 
SNe IC we Sk A a on 
‘ © . se er see ety 
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constance of pure nickel. It is expanced. That's one. 


The second is it contains an aluminum oxide in very 


small amounis, in gmall amounts. Very small relative to the 


nickel certainly. The aluminum phase, which I identified -- 


and I've been coing this -- this type of identification 


for some 25 years, and I'm also editor of the standard work 


e 
referred to by the Pullpm people when they identified it. 


I think it is a better fit to what we call eta, e-t-4, 


aluminum oxide, but again, I say that that is unimportant. 


The peaks are marked on the charts. And we are then left 


with a few extraneous eaks, not accounted for by these 


first statements, and they correspond to peaks reported 
: / 2SP 


Ld SE fk 
by Grant and 4oee in the “Journal of Metals” in-+ 259, 48 the 
[jae 


pattern of cubic nickel aluminide, Ni,Al. su it is present. 


It's very difficult to say the amount, how much, but the 


material is present. Aluminum oxide and the distorted 
cassie aaa ace 


nickel lattice, which ig really a version of nickel aluminide 


9 Prom your total -- 


THE COURT: May I ask, 8¢ I am not con- 


fused, do I understand you to say that your 


analysis revealed three elements that you referred 


to as the distorted -- first nickel? 


THE WITNESS: Nickel distorted. 


“Ir COURT: Yes. Then you found aluminum 


JA 706 


Post - direct 


TY. WITINSS: Yes. 

eit COURT: And then you say, also, 
nickel aluminica? 

HE WITITSS: es. 

ppenmtens 

come of the peaks of the nickel aluminidce 
overlap with those of the nickel. ‘levertheless, 
at high angles -- and I wasn’t -- 7 only ran to 
99 dagreas;~ he cause of tack of time -- but at 


faigh angles, the ~- where resolution is good ¥ 


i 
i 
5 


jn-the crystalographic area, the ~~ vou begin to 
see the separation even of the overlapped peaks. 


tetts eee: 1, 2. 4, completely resolved 
xterm samen 


peaks, which «re -~ correspon’ just about perfectly 


to the values civen in the literature by Grant 
and whatever the other man is, in the “Journal 
of Metals" article. I have thet here, if anyone 
wishes to examine it. 

qm, CALIMAFOT: Tust out of curiosity, 
is that Dr. “icholas Grant? 

or, WITFSS: I think so, because he 
published a fair amount in this general area 
and it wag the “Journal of Metals.” It's his 


fiel¢c. 
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I was curious. 


MR. CALIMAFDE: Thank you. 


THE WITNESS: He's the one at MIT? 


up. CALINZPOE: Yes. 


mip WITNESS: I'm pretty certain it's him 


-_ 


but I don't recall the - 


“mn, CALIMAFDF: I'm sorry, Mr. Sprunq. I 


was just curious whether it was the same doctor. 


MR. SPRUNG: That's all right. 


BY HR. SPRUNG: 


ra] Doctor, from this analysis, what would you 


what 


conclude that the material is? If you had to simply say, 


is the material? 


A I don't like to make sginple statements about compli- 
cated things but Tf would say that, just what ~ gaid before. 


It contains just nickel -~ “4-Al, so labeled in the literature. 


And it contains the distorted aluminum nickel lattice, which 
sone 


of reaction products 


shows clear evidence of the presence 


within it. 


in other words, something has entered that anc dis- 


torted the lattice. 


Q What would you conclude was the reaction 


product that distorted the lattice, the reaction produce 


between -~ 


A It's an aluminice of nickel. 


JA 707 


Post - direct 1304a 


oO T see. 


whatever that -~- that's a rather vague term. 


(continued next page.) 


Post - direct 


Q Now, is your understanding that this 
was -~- you said it was sprayed against tne surface -- 
so your understanding, when you tested this, was 
rapidly -- woulc you call tnat rapidly quenched? 

A Oh, yes. This is a very rapid quench but 
almost fully standard. 


It is just -- it is gonatin:s -- I guess it is 


equivalent to what they call a splat cooling. That 
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is just -- it -- dropping a molten material 

on to a cooled substrate and it cools very 

rapidly. 

9 iow does that affect the nature of the 
material? 
A viell, you see, I've been looking at that chart 
there, though I'm quite nearsighted and I have trouble 
seeing the lense of my glasses, nuch less that. 

Do you want to come over to tne cnart? 

I recognize that. That is an equilibriux, 

Q That is Plaintiff's Lxnibit 66-A. 
A I recognize it. [I tiink it comes from aanson. 
At least it has been reproduced in lianson's book. 
That's an equilibrium diagram and I'm always Lothered by 
efforts to -- co compare tne situation that prevails 
when you say rapidly cool zomething, with the situation 


that is supposed to prevail under idealized equilibrium 


cnditions. The two are grossly different. 


) slow do they obtais. equilibrium condition? 
A Well, I don't know how it was cotained in this 
specific case, but in general, there is a very careful 
process of what they call annealing and if the man js 
very careful, he will take many points of any composition 


as "X" and approach a particular point from the low 
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temperature side and the higa temperature side and see 


if he gets the sane procucts ana aventually ne's satis- 


fied anc yoos on to the next point. 


gis goes on for a long, long while. ‘This is 


rt don't lake the term "phase 


an equiljibrium ciagrah. 


diagram,” because it ooscures 


what do you mWean by equilibrium? 


es 


a Vell, it is the ultimate, oF using it in “Conaition 


that would prevail at a given teiporature." Once you've 


reached that, you're in the lowest energy, in the stablest 


state that the 1aterial presuuably can ve. 


Coule you obtain that sort of pase by 


rapicly cooliny? 


Well, tne answer is no. 
MR. CALIMAFUE: ‘There is no foundation 


for that, for this <an's knowledge to answer 


that question. 
Wii WITNESS: ‘nate? 
MR. SPRUNG: lic's a professor of chemistry 
and physics. 
MR. CALIMAFDE: ‘That has notiany -~ 
TH}. WIYNLSS: Lais as quite general in 
chemistry. We work with phase ciagrans. 


MR, ChLIMAFDE: 1 don't question that you 


Post - direct 
know the phase diagram. 1 don't question that 
every chemist works with the phase diagram. 

I just question the question that was 
put to you. 

MR, SPRUNG: All right. 

BY MR, SPRUNG: 
Q All right. 
Doctor, let me ask you this: 
In your experience, over what period of 
time do they cool a metal to obtain these points on 4 
phase diagram? } 

MR. CALIMAPDE: You see, I object, your 
lionor, because this witness mid he doesn't know 
how that nickel phespherus ~~ 

MR. SPRUNG: In phase diagrams in 
general. 

THE WITNESS: In general? 

MR, CALIMAFDE: In general we are not 
interested. We are interested in the nickel 
phase diagram. 

I object. 

MR. SPRUNG: I an interested. 

THE COURT: Well, let me ask a few questions. 


Ti WITNESS: Please. 
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THE COURT: You speak of that a3 an 
idealized condition. 

Do you mean that each of the values shown 
on that are arrived at by what one might 
say is steptesting? 

THE WITNESS: Yes. 

THE COURT: That is to say, it is a 
composite? 

THE WITNESS: Yes, of many, many steps. 

THE COURT: Many, many? Each step re- 
peating a different set of conditions but 
building up to the eventual picture? 


THE WITNESS: Yes. You take, ‘or 


example, you may prepare 4 dizen samples at each 


of, say, 20 compositions. And then each of these 
is taken to a specific temperature and you try to 
equilibriate it. This may take weeks. in 

many cases it takes weeks. 

I may occur fairly rapidly at very high 
temperatures. Very slowly at lewer temperatures. 
But you equilibriate it by whatever techniques 
are possible and then you have a point. 

Now, obviously, it is not desirable to 


take an infinite number of points or you'd -- 


Post - direct 
one could spend his life at it. 

So there is an entire science almost 
ef trying to minimise the amount of wor. 

But you must get enough points to give an 
adequate representation sf ~“#¢ happens at 
different compositions, at . ‘erent temper~ 
atures. 

In other words, what that tells you is 
that at a certain temperature, certain phases 
are present. At other temperatures, you may 
lose them and they may go over to other phases, 
if you permit the atoms to re-arrange. 

Now, if you cool things rapidly, this 
may or may not occur, It depends on how rapid 
rapid is. And how big the atomic or molecular 


units are, how cumbersome they are. 


(Continued on next page.) 


* & 


‘you explain that in further detail, sir? 


Tost ~- direct 


9 you have used the word “disordered”, will 


A Yes, nickel aluminide, ao this particular nickel 
aluminide is a classic case of ordered disorder. it's 
often referred to in context with copper golc, which is the 
other classic case. 

What happens 43 the follows: Pure nicka2l forms a 
face centered lattice, which has ators at the corners of a 
box which we call the wit cell and atoms at the center of 
everyone of the six faces sc what you have really is four 
atoms per unit cell, aicht corners but gach atom at each 


corner is a member of eight unit ceils that gives one and 


then half or each ot the six faces goes to 4 particu: ar 


cell. 


The hypothetical idealized ee: structure is one in 
which the aluninum atom replaces a specific one of the nickel 


atoms, let's say one st the center of a face, SO that one 
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atom per unit is now aluminum and all the others are in 
the normal nickel positions at the corner. 

This is essentially what happens here. If you have 
idealized conditions. 

Now, if you heat this then the aluminum atom has 
more energy and because the -~- because of the terminal 
onety you give the aluminum and the nickel atoms there is a 
tendency for ther. to interchange positions, for the aluminum 
to wander through the lattice, and we always find a tendency 
for increased disorder, for the aluminur not being in a 
specific site but being at other sites and the nickel -- 
in other words, at high temperatures the aluminum can be at 
any one of the sites. So that at very high temperatures 
we have a totally disordered case and it becomes rather 


difficult to detect a particular phase. 


If you point that rapidly, if you lower the ee 


very rapidly yov tend to ‘reserve that disordered phase at 
room tem erature. This happened to some of the material, 
probably the bulk. In addition, it looked like some of the 
materials, presumably the material which is furthest removed 
from the substrate, and which probubly had more opportunity 
to cool slowly, it was in contact with air and with sprayed 
eet, it cooled a bit more slowly and that would account 


for the presence of -- evidence of the presence of some 


Lo eee Post - direct 


ordered phase, but they are both nickel aluminide, the 
disordered phase and the ordered phase. 

It is a rather difficult notion to get across 
but if you have any questions, T will be clad to answer 
them. 


(continued next nage.) 
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DIRECT ZXAMINATION 
BY MR. STRUMP (Cont'd): 

Q When nickel and aluminum combine, does a 
reaction occur, to your knowledge? 
A Aluminum reacts with nickel, and we have all sorts 
of evidence for it there. 

Q _Is that an exothermic reaction? 

It gives off a good amount of heat. 

Q If I take, say,two or three per cent 
aluminum and heat them together with nickel, will a reaction 


occur? 


Will that be an exothermic reaction? 


A According to the literature, it is exothermic 


all the way from the smallest amounts of aluminum up. 
There will be exotherny. 
MR. CALIMAFDE: I will reserve my objection 

for cross-examination. 

Q Is the type of reaction which occurs, 
say, between one or two per cent aluminum and nickel, 
and the reaction which occurs were, say, 20 per cent 
aluminum, any different from a reaction standpoint? 
A You are talking about weight per cent? 


Q I'm talking about weight per cent. 
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A Well, there is no difference if you take the 
experimental evidence. If you are a firm believer in 
stoichiometric compounds, that is, compunds of a given 
composition which are rarely attained, if ever, then 
this may bothez people, but I think it is the modern 
view that this sort of behavior is typical rather than 
atypical. 

The aluminum Gowsn't know that you have a 
small amount. It reacts with the nickd locally and since 
it is going, say, downhill in a sense, it gives off 
energy. It gives off heat. It’s an eusier m~ it 
prefers to be in the nickel aluminide phase rather than 
in the separate nickel and aluminum phase. 

Q is a reactior. between the nickel and aluminum 
in all of these reactions which forms a nickel aluminide -- 

MR, CALIMAPDE: Leading. 
THE WITNESS: You can give it any name 

you wish, but it is aluminide of nickel, but 

the composition various depending on how much you 

put in. 

Q Now, doctor, I would like to show you or 
resd tc you « paragraph from United States Patent 3,332,515. 
I witl give you a copy. 
THE CCURT: What column’ 
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MR. SPRUUG: I am referring to Column 3, 
beginning on line 41. 

It says: “As components, any two metals 
which may be melted together to form an inter- 
metal.ic compound in an exothermic reaction 
may be used. The component should release about 
3,000 calories per gram atom and preferably at 
least 7,560 calories per gram atom in the 
exotharmic rsaction forming the intermete*.lic 
compound." 


Q Now, assuming -- a hypothetical -- assuming 


a system between nickle and aluminum, how much, in your 


opinion, aluminum would be required to react with 


nickel to form a nickel aluminide releasing about 3,000 


calories per gram atom? 


A 


Well, according to literature that I have examined, 


it would be about three or four per cent. 


Q By weight? 


Yes. 


¥ KK 


op nena ams aes tate 
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Q You mentioned that literature indicated to you 


thet a small percentage ~~ I am trying to recall the per= 


centage you mentioned -~ of alwninum which reacts with the 


nickel is called nickel aluminide. What percentage did you 


use, four percent or three percent? 


A You are getting thinys wixed up a bit. I said that if 


you had three or four percent of -- weight percent of alumin 


pregent you would give off about 3,000 calories per gram 


atom in reacting with the nickel. That is what I said. 


Q That is assuming that you have three or four 


percent of tie aluminum reacting with the nickel? 


A ‘Presumably yes. 


, a 


Post~-cross 


Q Doctor, during your cross-examination constant 


reference was made to solid solution of nickel, alpha nickei. 


poes it matter whether in terms of the generation of an exo- 
thermic reaction, the generation of heat, does it matter 


whether the aluminum reacts with nickel to form a solid 
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solution or what you call Ni3Al; is there any difference in 
the type of heat that is generated? 

A Well, in the literature the slope is pretty much of 
a consant -- I think with almost no change of slope, the 
amount of heat generated per atom is a constant. An individ 
aluminum atom does not know that you wanted to be nickel 
aluminide and I don't want it to be, so it reacts with some- 
thing near it and we give it a label later on. 

A lot of this is so semantic that it is hard for me 
to explain what I mean. We are discussing a term here, 
solid solution. 

MR. CALIMAFDE: I understand you, Mr. 

Post. Thank you. 

THE COURT: Can I say that the answer to | 
the question is no? 

THE WITNESS: It is my terse and pithy 


way of saying no. 


tox 


Q Dr. Ingham, would you state for the record 
your educational background in brief summery? 
A I attained a legree, B.S. in physics from 


Rensselaer Polytechnic Institue in 1953. 


I then attended Carnegie Institute of Technology and 


received an M.S. in physics in 1956. 


And then a Ph.D. in physics after I left there in 


Would you briefly relate your exployment 
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experience in the technical field since you graduated and 
received your Ph.D. in 1959? 

A After I left Carnegie Institue of Technology, I 

went to the IBM Research Labs. And there I helped develop a 
plating process for producing the semi-conductor-type 
material, that is, the ty w of material that is used for 
their production of transistors. 

I also at that time was studying the crystal growth 
mechanisms of the plating process. 

A patenc came out of that production which was 
assigned to me. And several articles were pub lished on the 
physics of the crystal growth contd, 

After IBM, I joined METCO, which is where I am now 
employed. And I joined them as Manager of the Research and | x 
Development Department. 

That is my current title with substantially expanded 
responsibili:.‘es. 

I have been‘ active with societies. I am a member of 
the American Physical society; the American Ceramic Society. 
Under that one, I have been Chairman of the Ceramic Metals 
Systems Division of the American Ceramics Society. 

I am a member of ASTM on a committee, and on their 


subcommittee related to high-temperature coatings. With 


that subcommittee I have been Secretary for a number of 
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years. That subcommittee has devised tests in areas such as 
testing flame sprayed coatings. 


Q Doctor, will you state for the record when 


you joined METCO? What year? 


A I joined METCO in 1960. 


(continued on following page) 
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And you have been with Metco ever since? 


And what are your duties or what have been your 
duties at Metco on a day by day basis? 
A Well, the duties are those belonging to being a manage 
of the research and development department. | 
Metco itself is in the business of developing, and 
manufacturing, and selling both the materials and the equip- 


ment. These relate to the flame spraying process. 


ment means that my job has been to innovate and to be respon- 


And then being myself related to the R and D develop- \\ 


sible for the development of the new » terials and equipment y ; 
This actually “ies in with developing coatings. Although 
Metco sells the materials and the equipment for producing 

the coatings, we developed the coatings in order that 
customers may produce those coatings with what we do sell 
thei. 

So the job involves contact on 4 daily basis with all 
phases of flame spraying, different types of guns and 
different types of materials involved, and spraying actually 
going on in the laboratory under my jurisdiction. 

It goes beyond that. It brings me in contact with 
the marketing division, the sales people, customer problems, 


especially the unusual type of problems. I get into contact 
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with certain industries such as the automotive industry, or 
direct contact with piston ring manufacturers for developing 
materials for piston rings for automobiles, or aircraft 
engine manufacturers. I get into contac. with the service 
shops, contract repair shops, repair shops such as the air- 
lines have. When they have a problem why we very often get 
right into the middle of it. 

My duties encompass all aspects of flame spraying. \| 

Q Dr. casi. she according . your enteesiie 
are the people who are involved in the flame spray field? 

A Well, these are people who may be original equipment 
manufacturers. 

It may be people who do repairs on machinery or on 
engines. These are the people wao are directly in the field. 
There are those of us who produce and sell the equipment and 
the materials. 

We ourselves get into working with suppliers of 
materials, suppliers to us. ‘These would be people who suppli 
us either with equipment or materials made according to our 
own development and specification, or thvy made the materials 
which we use as raw materials for further manufacturing 
powders or wires that nm’ ght be used for flame spraying. And 
we have to work with these people. 


Q You at Metco ~irchased powders and wires from 


x oe doce aus peetes metal lurgy it devoted powaers | 
\ 
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outside manufacturers? 
A We purchased both powders and wires made according to 


ovr own specifications, rigid specifications. 

These are usually materials with the specifications 
that are developed aecording to our Own v aquirements. 

(9) In your opinion would you consider flame spray- 


ing as fap of the powder metallurgy field? 


and processes which are used for compacting shapes. 


The flame spray asad is se does — consider it- 


ene mappa: at go No 


\ 
self pert of Se ‘so-called oe metallurgy ‘field. | 


won LARIMER ANYON BEN hee Ser ST ces 


We have some contact with that field because powders 


are used for both industries. But powders that are made for 
powder metallurgy are not directly suitable for flame spray 


purposes. Powders have to be made ec cog umgigiid to the — 


ee, 


Jevehvinnce wntncnsueaiy:saauaneatanistnaret st sre t tint) site ROD eA A NOOR N,  IS - co 


renuineren’* of flame spraying. 


We ates have contacts with other fields such as the 


wire industry. But it is only in that the people of the wire 
industry wili ‘ake wires for flame spraying, but these wires 
must be further specified in details specifically for flame 


spraying. 


k* * 


Ingham - direct 


Q Now, you uged the word "self bonding"; what 
does “self — mean to you? 


A Self bonding} , as itl means to me -- - and as reflected 


en lil 


to the flame spray industry I am sure -- self bonding means 


ict te AOA AAI OAL ANAL N ALG etc ser. 6 
het inne no 


the field of a — spray material | to “be attached to a 
substrate, providing a 2 reliable bord. And by that I mean 
one that. can receive a coating of material that is to be 
put on top and to have that coated part go into service 
with reliability without failure of that bond. 
Q Well, now, is this term, according to your 
understanding ——— used in the flame spray art? 


A It is a conventional phrase, yes. 


a iT woul like to refer to defendant's exhibits 


wane FC, GB and Ke, ) 


emma ie 


‘Would you advise me if these show the 
conventional usage of the word "self bonding" in the art 
where this term appears, referring to the exhibits one by 
one. 

A Well, the first one on top here is Exhibit KK. 
It is a cen of Moguloy 1055, which they call 


on the label Nickel Aluminum Self Bonding Powder. 
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And they say it provides 4 eelf bonding base 
coating that automatically has a suitable surface for 
bonding other spray materials. 

Q fo your knowledge, ia this one of the accused 
powders involved? 
A I understand it to be one of the accused powders. 
The next exhibit I have ig 
These are pages out of the Welding Handbook, 
gixth Edition, published by the amarican Welding Society. 
And on page 29.8, jast below the middle, there 


is a paragraph 2 which reads: 


"Sprayed coating of molybdenum and exothermical ll 


reactive materials are widely used as ponding media. | 


"hese materials are self 


aren PR a wie m - 


bonding to 


thoroughly clean metal surfaces." 
There is a further reference to self bonding 
in this on page 29.12. It talke about self bonding materials 


such as moivbdenum or exothernmics. 


(continued next page.) 
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Mr. Ingham well, when the article refers to 


Be en 


exothermic, what is your understanding of that term? 
A : M understanding is that that refers to the powdezs 
described in the patents in suit where the powder is a com: 
posite made up of two metals which are metals reacting o- 
gether apgetennmnumaaaitall when flame sprayed. 

Q Are there any specific metals, according to 
your understanding, being referred to? 


A Well, refers specifically to nickel and aluminum. 


we 
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Q To your knowledge, Dr. Ingham, from Soth your 


personal experience and your study of the literature, for 


anv 


how many years has that expression been used, "“self-bonding"? 


A “Well, as soon as I joined the company it was in use 


wnere I was, and that, as far as I know, has been an old 


term. 
Q That was in 1960? 
A 1960. 
Q Do you have any more of these exhibits which 


reflect on the term selt-bonding? 


A Exiibit FC, a brochu.e by Eutectic calling Exotec 


240904 a pyrogenic gelf-bonding powder. 
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I have an MCA, plaintiff MCA sheet. This 
La Eunibit GB. 
- THE COURT: Defendants Exhibit GB? 
THE WITNESS: There is a paragraph just 


below the middie which sayr, "Self-bonding 


metalizing powlen moquioy M-55. * 


THE COURT: That is metalizing »rocnu: 4? 

THE WITNESS: Yes. 

"Powder that car be -oplied to base 
metals withovi /nitial preparation.” 

MR. SPRUNG: These are exhibits in cir 
books so we won't formally offer them. 

THE COURT: A!. right. 

Are there any others or is that it? 

MR. SPRUNG: These are just exampl-8 

that we are offer.ng at this time to show th: 

use of the term. 

Q Dr. Ingham, when I aanee you what subject 
matter the patents in ‘suit relate _. you said a self- 
bonding flame spray material. 

Now, I would like oo ek at the 515 
patent, “ tell me, according to your understanding, what 
form that material ‘should be in. 


A Well, that parent ai aikaeoe a composite -- composites 


ow meteenccmncne OE 
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of several forms. it discloses materials of several forms 


that are in the form of a composite. And the composite may 
either be wire or may be powder. 

“The powder can be any of various types of 
composites. It can be an aggregate, 4 as it says at aie bottom 


of pened ” the last line. 


ee er ad 


At the top of column 3 it says the individual 


| | can be in the form of a clad composite consisting of 


a nucleus of at least one of the components and at ieast 
one coating layer of the other component. 
Later on toward the bottom of column 4 starting 


with line 55, "The clad powders may be formed in any known 


me es 
Ne 


or desired manner and preferably by the known chemical 
plating processes in which coating material is deposited on 
a seed or nucleus of another material." 

At line 63, "A mode of forming the clad powders 
involves the depositing of themetal from a solution by 
reduction on a seed or nucleu& such as by the hydrogen 
rediuction of amaoniacal solutions of nic’ 1 and amonium 
sulphate.” 

Then it goes into a specific possible or mode 
that saye -- it saya here, "for the coating process." 

Q Do the patents teach you what materials 


the composites are to he formed of? 
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A These composites are specifically to be formed of 


a need on ena 8 Rea OM FA 6 Tliiy Sp tae 


two or more metais which are capable of reacting together 


exothermically when flame sprayed, and specifically, and 
“LPN age ne 


ep rhba Acie nd ROLE cate oni tea Sate satin 7 css he POMLASE ID PASAT 


preferably all the way through the two wetals are nickel 
enamel 


FA ARR ree me 


and aluminum. 

—— According to your understanding, does the 
term flame spray material, as it is used inthe art, designate 
any particular form or size of material? 


A Plame spray materials are, as I have said, in the 


form of either a powder or a wire and in either case they 


have to meet special requirements of size -- in the case of 


a 


powder the size distribution becomes critical. It should 


seman et RS 


be a relatively narrow size spread where witnin a somewhat 
broader but still —— possibly range of size of solution. 

In case of wire there are a rather high 
degree of precision dimensional requirements. There is 
also quality requirements. 

In the cave of wire, if there are imperfections 
in the wire, such as things as spitting might occur during 
flame spray. So there are different requirements for a 
flame spray material. 

Q If the material is a wire, does that necessaril 
make it a flame spray material? 


A No. 
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2 Q what if it is a powder, does that necessarily 
make it a flaue spray material? 


4i a No. 


5 Q How about powders that are conventionally 


6 used in powder metallurgy, are these necessarily flame spray 


powders? 


8 A Normally they are not, 45s they are manufactured for 


9 the powder metallurgy industry. 


The site, if nothing else, must De suited to 


1 the particular flee spray process, and, further, must be 


12 actually developed, generally .n a trial basis, for the 


13 || particular material involved and the | coating desired. 


Q Would you give us some  eias of the 


15 procedures that are used at Metco to make, Say, flame spray 


16 powder or convert powder that you purchase into flame spray 


7 powder? 
18 A Well, we have a manufacturing facility with fairly 


19 extensive size distribution facilities for classifying powder 


at oi gize distribution, and we have a rather important 


Ps tia 
lity control department) with optical and other equipment 


21 “qua 
22 set up for accurately measuring the size distribution of 


23 powders. 
This quality control department not only 


~ 


maintains tabs on our Own manufacturince but also on 
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suppliers -- 


KER 
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If you are willing to stipulate, 


powiers are something spocial 


MR. SPRUNG: 


that the flame spray 


and not conventional powders, fine, we can drop 


Ingham - direct 
this now and proceed on. 


MR. CALIMAFDE: Powders in accordance 


with the invention should have the general overall 
shape and size of conventional flame spray powders. 
MR. SPRUNG: In that conventional flame 
spray powders are not powders that are generally 
used in metallurgy and other things. 
MR. CALIMAPDE: Not the same size and 
shape as may be used. 
MR. SPRUNG: Fine. Sir o we have that 
I will proceed. Thank yt. 


(continued next page.) 
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Q Were flame spray powders Or materials in the 
form of aggragates, to your knowledge, known prior to the 


date of the patents in suit? 


A Yes... 


oe 


x ~* 
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I can't see anyone who would be any more 

qualified to testify as tr that. 

MR. CALIMAFDE: ‘That's hearsay, ™y friend. 

MR. SPRUNG: He studied the prior art. 

THE COURT: You ill have to pardon me be- 
cause I thought the reference that he previously 
testified to were all read from the patent itself, 
and ail of a sudden you surprise me by going back 
to 1960. 

MR. SPRUNG: The date of the pateut is 1960, 
the effective date. 

THE COURT: I see. You mean it goes back 
when issued to the date of first filing, is tht 
the point? 

MR. SPRUNG: Yes. The patent has an effect- 
ive date as of its first filing. 

THE COURT: Has it been estab) ished that 
this witness had read the earlier application? 

BY MR. SPRUNG: 

Q pr. Ingham, from what period of time have you 
studied the art and patents concerning the flame spray field? 
How far back have you read patents relating -~ patents and 
literature relating to the flame spray field? 


A Back to the early 1900's. 


a ee Fe 
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Q According to your understanding, were flame 
sland materials in ‘the ‘form of composites | known “prior £0 the 


a 
an ec EEN Bee 0 OM RE CR Mota nS 1 


; or eeaemncae 7 piiibjleln Heb ayrdoeg 
Pr collie 


va. 


celal email 
Q From your reading of the patents, is there any 


acknowledgement of that in the patents themselves? 

A Well, on column 2 line 26 through 29, in the case of 
flame spray powders, while powders formed of several con- 
stituents were known, the same were generally in the form of 


a powder mixture of the individual constituents, OF, at best, 


a particle aggregate. 


Q Is an aggregate a composite? 

A So that says an aggreg=te was known, and aggregate is 
a conglomesate, a composite. 

Q Dr. Ingham, according to your knowledge and 
your study of the literature of the flame spray field going 
back to the 1900's, were flame spray materials which would 
go ~- undergo an exothermic reaction when sprayed known prior 
to the filing date of this patent? 

A Exothermically reacting materials of the -- what I 
would call the neni: ows were known prior tothis date. 
mhat is acknowledged in here in this 515 patent. 

Column 6, Say, starting at line 9 "fis is to be dis- 


tinguished from flame spray processes and materials in which 


9 
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heat is generated by a reaction such as an oxidation reaction 
in which a foreign and non-metallic element is introduced and 
in which undesirable components may be produced." 

That would refer to the kind of oxidation reaction 
where a material is in there in the form of an oxide, such as 
iron oxide, and then a metal, such as aluminum, which can re- 
duce the iron oxide in an oxidation reaction, and that was 


the known type of art that this would refer to. 


Ingham-direct 


ae -. I consider that it is the entire sentence of claim 4, 


which describes something that was new in the flame spray 
industry. I consider that wae was new was the forming 
of the nickel and aluminum into a composite in such a way tha 

omposite can be flame sprayed and in such a way that heat 
is ek by the reaction of the aluminum and nickel and 
if that occurs in such a way as to achieve a result which, 
as it. says here in words, aids in bonding to the subject 
matter that is being coated. : 

Q What is your understanding of the patent of 

the term, "aids in bonding”? 
A “Aids in bonding," 4s a fairly simple English phrase 
but in the patents there is considerable discussion of nickel 
and aluminum composites, self-bonding, and I think we went 
through that definition and it, uniess the patent discusses 
the fact that the -- let me back off and say that self- 
ponding -- I don't know if we emphasized this, but it include 
that particular phrase, that particular phrase includes the 
particular phrase of spraying onto just a clean, smooth 


SAAR RAER RIED SA RIOR tirctneen satel 
AOE) A wreste 


surface, that is what = tenis to refer to in 


Bi Seiad 
aaa 


achieving a good iianie ‘bond; however, in the flame spray 
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industry and this is acknowledged in the patent, here I 


refer to column 7, near the bottom -- excuse me, I do not 
have the right reference that I was intending. 


(Continued on next page.) 


JA 746 


Ingham-direct 
THE COURT: Are you referring to that 
pertion up around line 23 column 7. 


Q Refer to example 2. 
A I will tell you what I am specifically looking for. 
It's where other surface preparations may be used, 


MR, CALIMAFDE: That appears in the examples. 


You mean the examples or in the spec? 


MR, SPRUNG: The examples are part of the 


MR, CALIMAPDE: ‘The examples talk about -- 


se @ 1 think Example 2 gives some examples of that. 


A Well, example 7 does give various ways of pveparing 


substrate, and it is certainly common in the flame spraying - 


incidentally, other examples all the way through give all 


kinds <-- not all kinds, but give various ways of preparing 


the substrate; that includes rough grit blasting, and so on. 


And in flame spraying it is common to put -- to 


—— a surface as much as possible in order to be as 


redundant as possible; in order to have the most reliability 


out of a_hord. / 


So back to the phrase, “aids in bonding.” That 


e 
carries it further than just self-bonding, but means that 
AALS L CSL APL, OLLIE OI 


one can get a better bond by applying it to either a smooth 


ground or just clean surface, or any of the other normally 


Ingham-direct J A %47 
recognized methods of preparing for flame spraying. 

THE COURT: Now, in view of the witness’ 
answer I think this mav have come up once before, 
but isn't there being described here a way of 
doing something that amounts to what one might 
call an imvoroved process? 

MR. SPRUNG: Well, the claim, your Honor, 


ct\«eurse 


y oa ; 
has what we call a characteristid peried, in 


other words, it is a funct{onal statement. It 


says what will inherently resylt when you use this 
material as it is intended to be used, 

In other words, we do have aprocess patent 
which is -- 

THE COURT: I understand. But I am trying 
to see what -- 

MR. SPRUNG: In other words, let's take 
a new pharmaceutical. If vou have a new pharma- 
ceutical it may cure pneumonia. It has this 
inherent characteristic if someone takes it. 

You may put in a claim if you want the 
composition so-and-so and then what we call a 
characterized clause; characterized by its 
pharmaceutical activity in fighting pneumonia. 


What this is.characterized -- in other 


Ja 748 
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words, once you make the flame spray material, 
it has this characteristic and the claim merely 


helps when reading it understand what it is all 


about. 

THE COURT: Well, yes, < can understand 
that. 

MR, SPRUNG: It is a functional statement, 
we call it. 


THE COURT: A functional statement. 

MR. SPRUNG: It describes what the intended 
function of the composite is, the flame spray 
material. It has this characteristic when it is 
used, But it is still a spray product claim. 

It is still just claiming tre flame spray material 
itself. 

THE COURT: If that is 80, what do you 
really get down to that one might consider to be 
something new about this? 

MR, SPRUNG: What is new about, this, as 
far as this claim goes, is a flame spray material 
in the coun of composite containing -- this is 
the crystal point -- nickel and aluminum. No 
one has made a flame — composite with the 


componer ts nickel and aluminum, By putting these 
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two specific materials together they do something 
over aiid above what other flame spray materials | 
do, In “hes ile. win when it is flame 
igeaves these materials react with each other 
and in this reactive state they will stick to 
a surface and be self-bonding. 

cocsanass, +: some else taught a 
flame spray material of nickel and alumin m they 
would anticipate the claim, if it was capable of 
doing this. But the whole art does not. 

They have a general cladding patent and 
then they are trying to put other patents together 
to teach that it would be obvious to put these 
two materials. It's our whole contention that 
there is nothing in the art which would tell the 
artisan, "Look, I take aluminum on one hand and 
nickel on the other and put them together and I 
am going to get something I never got before, 

a self-bonding material that is better than 
molybdenum and solves all the problems of 
molybdenun, * 

That's the whole point of this. It is 
the fact that no one recognized by putting these 
two specific materials together you would get a 


superior flame spray material and no one taught 
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putting these materials together as a flame 
spray material. That is the whole crux. 

THE COURT: Let me ask you one thing, then, 
but in addition to the two metals you mentioned, 
wasn't another aspect that their arrangement be 
such as to --_—. 

‘MR, SPRUNG: /That is a composite. It is 
a known form. | 
| We are saying by puttina nickel and 
aluminum in a composite form, —, Or é 


known, but putting nickel and aluminum together 


coeces ee nemanle 


wer 


in the composite form we have an entirely new 
material that produces new and unexpected 
results, and that's what the patent system is all 


POOR canal 


about. ene 


on apes aes re 


re We admit composites were known. We don't 
—_—- —— 


think the particular ohadeunie “ this association 
was known, but assuming composites are known, our 
invention is the discovery that of all the wealth 
of materials that you could pick and select to make 
a composite, the selection of these two specific 
materials will produce this completely new, 
unexpected and revolutionary result. And that's 


what is not taught in the art. That's what this 


JA 751 
Ingham-direct 
is all about and that's what I have been trying 
to get. 
This makes a self-bonding material, and 


manent 


the words “aids in bonding” is naturally used 
because you don't want to give the impression 
that it is only used on a smooth surface; it is 
conventional to help bonding with other bonding 


methods. 


THE COURT: So that is really the essence, 


the combining of nickel and aluminum ina tanner 
which enabled the combined nickel and aluminum to 
be ae é ae ‘ . 

MR. SPRUNG: No one put. nickel and aluminum 
together as a composite for a flame spray material, 
and no one had a self-bonding material other than 
molybdenum, It's as simple as that. 

The Maskiw patent has a cladding method, 
end whith Was 450 combinations of which you could 
extract nickel and aluminum and then convert it 
to a flame spray field -- but we say that as a 
matter of law that is not anticipatory. 

All the other references they are just 


trying to say you take materials that react 


exothermically are known, composites are known, 
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it's known §hat nickel and aluminum react exo- 
thermically, so why shouldn't we put it together? 
The reason is there ig no reason, no one would 
suspect that you would get a gelf-bonding 
material and no one taught putting these specific 
materials together in this form for flame spraying. 
That is it. 
THE COURT: You may go on with your 

examination. 

BY MR. SPRUI : 
Q Dr. Ingham, you testified that it was known in 


the flame spray art that self-bonding materials might be used 


to aid bondsng in conjunction with other conventional bonding 


methods such a5 surface preparation. 
Would you give us some examples of that, and 

I refer to Fxhibit ID and IA, Do you have that exhibit 
available? 

COURT: Is that the handbook? 

SPRUNG: Yes. 

CALIMAFDE: That IA? 

WITNESS: ID. 

COURT: ID. 

SPRUNG: The Court has the only copys 


you have your own copy? 
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MR. CALIMAFDFE: Yes. 


MR, SPRUNG: TIA is a metallizing handbook. 


The metellizing handhook -- the Metco handbook, 
vour Honor, is a -=- the witness is first 
teatifving to ID, which is the welding handbook, 


Is this in regard to 


MR, CALIMAFDE: 


preparation? 


SPRUNG: 


ra) I might refer o 29.8 and 29,12, 


A As I sci'! earlier, it is common to use various 


roughening ox civening procedures to prepare a surface to 


receive a flame tpray material, it is common to use 4 
self-bonding material on top of such a prepared surface in 
“ | order to get maximum reliability of a flame spray coated part. 
As an iliustration of the fact that this is known I 
can refer to this welding handbook, hxhibit ID, and on page 


| 29,12 it says. "“Self-bonding material such an molybdenum or 


18 
exothermics nay be sprayed directly onto a smooth, clean Le 
9 | — = 
surface but letter adherence is obtained if a grit blayt is 
20 ec uae ne 
used first. his method produces a fusion-type bond. On 


shaft build-us it is common to increase the bond area and 


improve the adherenc: of the coating by cutting a 20 to 30 


NR 
~ 


pitch thread on the area hefore application of self-bonding 


materials." 


MR. SPRUNG: Your Honor, may we borrow 
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the Metco handbook? That is the only copy we 
have. 

THE COURT: This one? 

M?. SPRUNG: Yes. 


HE COURT: Yes. 


(continucd next paqde) 
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BY MR. SPRUNG: 


| 0 Will von just tell us briefly where if anyplace 
) in that book there is talk of conventional surface prepara~ 
| tion with use of a self-bonding material? 
oF A rxhbibit IA -- I am going to have to browse a bit to 
>| ¢ind the location. It would be under the section on surface 


/ 
| preparation. The pages starting on AY speaks of different 


‘| kinds of surface preparations, including the spray bond wir: 

10 surface preparation. 

| Spray i is the uel{-bonding Molybdenum. This book 

12 | was published ir 1964, this handbook, and 80 it refers 

13 i primarily to hoi bdenum rather than these other self-bonding | 

i4 materials. | 

15 } On pag 0 it suggents the effect of grooves on the 

16 | spray bon wii : reparation ~~ spray bond wire spraying. | 
| ' 

17 Under a cliart o: page A39 it gives bond strength. Chart A 

18 , lists bond st:@ ths with the surface preparation called | 

19 | thread and spiz2 bond. These occur all the way through. 

20 | ) 1 hink that is sufficient. | 

ai | ho, Dr. Ingham, according-.tg your nsneeniel 

22 | of the patent, | st does the term "composite" designate with 

2a | respect to a {| t first? 

24 | A To use ii: terns of the patent "a structurally integra 
sceiatanisniec 

25 . unit." To me tt. t neans thot the material if it is in the 
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form of a powder, then jt can be » i into the flame through 
from the powder hopper into the flame and consists of the 
several constituents that are supposed to make up the 
composite. 


It stays as 4 nikemcustuinees integral | unit | as 3 


rere the 


ase siciniiieaiad anise sanecannenensremnennnnnn. ane Mee 


fed into the flane. 


Q Is a mixture a composite? 


A A mixture would not be 4 = because each in- 


pea eo Tie 
Wa thar sceap age 


dividual particle gets ok hate the flane individually and 
there is no cance for th. -- those individual particies to 
come together in the flame. 

Q Now, in the case of a wire, whzt does the tera 
composite mean to you, in accordance with your inderstanding 
of the patent? 

A Well, this will mean that the composite wire has to 
achieve similar results; that is, feeding both constituents 
into the flame together and simultaneously. 

Now, the wire process actually operates a little 
different from tiie powder sprayiny proccss. 

In the powder process the relatively cool powders gc 
from the powder hopper into the flame as individual powder 
particles. 

In th case of the wire, the wire goes through the 


center of th. terch tip ara then the end of the wire 18 melted 


am o 
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off and there is a blast of air which atomizes; it's like 

an atomizer gun process. It atomizes the droplets from the 
solid tip of the wire. So that in the case of the wire there 
has to ke -~ in the case of a composite wire there has to be 

a very close contact between the constituents of the composites 
so they are melted off together and can atomize off in such 


a way that each atomized particle contains both constituents. 


1 Ingham-direct JA 758 
BY MR. SPRUNG: 

Q Dr. Ingham, according to your under standing, is | 
there any distinction made in the patent between the degree 
of contact of the nickel and aluminum in a wire as opposed 
to powder granules? : 

A Generally it has to be -- it is told in here to be 
more {ntinate in the case of the wire. Because of that 
seadene that the particies are atomized off the end of the 


wire tip, there his to bea greate; degree of integrity 


involved, and that is mentioned here in reference to the 


wire, the degres of intime contact, which is more important 
re 


than with the powder. 

Q As opposed to a wire, in accordance with your 
understanding, do the nickel and aluminum have to be in 
intimate contact in a composite powder? i 
A The word intimate is ae here. The degree of 
contact need nor be as much. ‘They have to be we eas 
enna OO 
the degree of sontact does not have to be as great. 

Q Does the patent. teach any form of powder 
composites in which the jndividual granules or parts of 
nickel and alumina do not touch each other physically? 

A I think aaa — be in the situation where the -~ 


under this mocs of cladd —_ aluminum particles onto the core 


of the nickel wicleos wing a binder. 


wenn 
Teac 
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| 
| 


Q Will you give us the specific portions that 
you are referring to in example. 
A This is the preferred: and greatly simplified mode. 
This is ouc column 5 at the top. tt describes the coating 
or depositing of one component as a coating in the form of 
a paint on the other component. Thus, one of the components 
which is to form the coating or cladding may be dispersed 
in finely divided form in a binder or lacquer 80 48 in 
effect to form a paint in which this component corresponcs 
to the pigment. 

The paint is then used to coat the core particies 


other comronent in the binder or lacquer and allowed 


ek com> ha 


dry. The binder is prebabhy 2 resin. 

In Example 31 7" Pxample 31 is an example that is 
specific to nickel wos wluminum and tells in more detail how 
to manufacture a powder of that type. This is column 13, 
line 67, 6&- “Ail of the nickel core particles were clad 
with a dry film which consisted of aluminum particles bonded 
to each other and to the core material by the phenolic binder .|" 
The general picture here is that there is a nickel core with 
a coating of resin and there are aluminum particles disperse: 
in this resin. 

Q Now, I would refer you to column 16, line 


is the claim 14 we were referring to. 
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Does that, according to your understanding, describe 

any type of structure made in accordance witi. any 

example of the patent? 
A That would describe just what I was talking about with 
respect to the column 5 at the top, and more specifically 
the example of 31, which includes the aluminum and nickel. 

It says, "Pinely divided aluminum particles bound to 
the nucleus with a binder." That is referring tc that same 
example. : 

Q According to your understanding, Dr. Ingham, 
is it conventional in the art to refer to the powder having 
this structure which you just described as 4 composite powder 
or clad powder? 


Mi. CALIMAFDE: I object, your Honor. 


cr to e! cit that answer. 
. SPRUNG: He's been working in the 
art for ‘en years ~~ we will get into the docu- 


ments or this, your Henor. 


| 
| 
| 
| 
There is an absence of foundation for that answe., | 
| 
| 
/ 
| 
| 


Q 1.t me refer you to Exhibits FA, FL, FR and IS. | 
Ti COURT: What is the first one? 
MR. SPRUNG: Vids 
A FA refers ~~ is a Eutectic brochure. On page 149, 


Exotec 29904, which I under stand. to be ane of the powders 


“ 


JA 761 


Ingham-direct 
suit here. That is called a composite powder. 
Q Have you studied the structure of the Exotec 
material? 
A Yes. I have looked at Exotec 29904 and it would appea. 
to be --well, to look just like our Metco 450 and to Look as 
4£ it was made according to that example 31. 


MR. CALIMAFDE: I object. 


_~ 


we wert 


Except for percentages of Senta. 

Q What is the form? Never mind how it was made. 

This was a clad composite form. 

Q Will you describe physically what the form -- 
A A nucleus of nickel, and there are particles of 
aluminum distributed around the outside in a binder. 

Q Would you proceed then. 


A This Exhibit FL, another Eutectic brochure ~~my 


ene 


numbering is not very clear here, I think it is page 58 -~ 
is it 3687 
MR. CALIMAFDE: I will stipulate, Mr. Sprung, 


Eutectic refers to its Exotec powder as a compo~ 


site in its advertising literature. 


MR. SPRUNG: Do we have anything that 
is not Lutectic here? 
Q We have there patent number 3655425. Does that 


ape ne 
refer to a patent? “ 


5/1 
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Q pr. Ingham, according to your understanding of 


the patent what happens when you flame spray 4 composite 
powder made in accordance with this procedure and having this! 
structure, in other words, the nickel core with the binding 


coating, with aluminum in the binder? 


A Well, I visualize o sequence of events ~~ 

o. Well, just in general. 
A In general the -~ 

Q what I'm trying to get at is what does the 


patent teach occurs when you flame spray that powder? 


A It teaches that there'is an exothermic reaction 


between the aluminum and nickel during ear flame spray. And 


that this teaches that one obtains an Fe bond as a 


result of this. | 


et eH 
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‘ Was there anv, according to your general 
understandina a3 used in the flame spray art of an inter- 
metallic com cunc between nickel and aluminum -- are there 
any necessary proportions between nickel and aluminum in orde 
to form an intermetallic compound? 

A No, because the aluminum as it react with the nickel, 
the amount of heat given off is ~~ the amount of heat given 
off per atom of aluminum or per incremental amount of aluminum, ' 
the amount of heat is aimost entirely independent of the 
amount of aluminum put in, whether it is a little tiny bit of 
aluminum, one atom of aluminum, or equal amounts of aluminum 
or nickel, ot anywhere inbet2en. 

ia) Now, you are familiar with plaintiff's exhibit 

51 AGE 

which is a faze diagram? 
A Yes. 

Q Do you consider that you would be required to 


have any specific proportions of nickel and aluminum as falli 


a 


a—onceeremeiemama, 


eo 
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within that diagram to form an intermetallic compound in 
accordance with your understand of the patent? 
ae 
_ a faze.giaaram is just that. It is a diagram of 
feses on fiat commonly known anc nublished diagram, oF marked 
? 4 ire 

off diff :xccnt fazes, and thos@ faszes are determined by -~ 
under what ic known as equilibrium conditions. Cquilibrium 
means that one has to wait long envuch for the entire system 
to cone to its lowest form of eneray, its halance point. 

liow, with respect to intermetallic compounds, 


those are just differert fases on that diagram. 


{continued on next page) 
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Q Are there or are there not those stoichiometric | 
proportions required to make specific types. 
| A Stoichiometric compounds are ones which apply to certai 
ratios, low number of ratios of, in this case, nickel an? 
aluminum, 

There is the stoichiometric compound NIAL, 
referring to that portion of -- that one to one proportion of 
aluminum nickel. 

There is the stoichiometric compound NIAL3, 
meaning three atcms of aluminum and one of nickel. 

There is the NI3AL, meaning three nickel and on 
aluminum. , 

re) Now, in accordance with your understand of the 


patent, dors the term intermetallic compound require the | 


to ances 
a ed 


stoichiometric compound? 


Secs sanenepsnarenmue 
A No, it definitely states otherwise with respect to the 


eeirse wmannentt on 


patents that those stoichiometric compounds -- 
0 Would you point out where? 
(Continuing) -- are not required, 
In Column 3, let's start at Line 4ls 
oe on components any two metallics which 
may be melted together to form an intermetallic compound in 
an exothermic reaction may be used. Components should releas 


about 3,000 calories per gram atom and preferably 7500 calories 
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per qram atom in the exothermic reaction forming the inter- 


metallic compound..." 


Now, jumping through the definition of calories 


oper aram atom: 


in the stoichiometric proportions required for the formation 
of the intermetallic compound, it is howev+r possible to 
also have an excess onc OF the other provided the relative 


amounts are sufficient to release the quantities of heat 


indicated above in the formation of jnetermetallic compounds 


Q Now, with respect to aluminum and nickel, what 


does the patent teach, according to your understanding, is 


the minimum amount of aluminum in relation to nickel? fi) 
ii 


A Well, if one used the 3,900 calories per gram atom 


Mecca A I EC AI eS naga 


then it is possible to look up in the literature and see 


whether this corresponds to some three or four percent, 
te ete catitec eit AEDT 


atone» eacietilield 


three and a half percent of aluminum with respect to the 


nickel. 
o Is that by weight? 
A That is weight meee yes. 
Q Would you give us some other examples of the 


literature which you just referred to, and I refer to 


Exhibits IL and IV? 


A Well, zome of this literature was brought out in 


| 
| 
| 


| 
| 
",...while the components are preferably present | 
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earlier testimony here. 
IL is a few pages out of a book edited by 
Hultgren, and <-- 
Q What is the copyright on that? 
The book itself was 1963. 
Now, there is data in it that quotes several 
other references. 
Q Do you know whether there was an earlier editi 
of that hook? 
A I'm not familiar with that. 
There are -- I brought a book up here with me 
which constitutes another reference and it also gives data. 
This is a book -=- I think it will be Exhibit Ix 
Q 1X? - 
A It is this book (indicating) which we have had and on 
Pages 51 of that book -=- the book is by Kubaschewski, That 
book was published in 1956, And that has data on the amoun t 
of heat which is (ae off when aluminum and nickel are react 


together. And it includes data at 5 atomic percent aluminum, 


Q Which is what weight? 


A Which is about half that, about two and a half weight 


here, 


percent. 
Q How much heat is that? 


That is quoted as 1900 calories per gram atom, And 


ee el ete tN 
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| 

it has a figure of 10 atomic percent, which is about 5 weight | 


4 


percent. And it gives 3700 galoxgies per gram atom, 
ee 


Now, these book figures are accumulations of 


oman’ 


to other -~ to more original references. There are two 


| 
| 
other peoples data. Let's go back to the -~- well, they refer | 
" af . 
which are referred to from the books. | 


Q refer to the exhibit number when you say "these | 


books"? 


i 


A All right, IL and Ix refer back to <= together refer 
cae aise | 
back to two other references, and one is by Oelsen and Middel, 


That reference is IV. 


| 
i 
i 
Q Ivi? 

| 


A Ivl is a specific page out of Oelsen and Middel, and | 
ee cacy 


EO, we 


Smeal 


it shows that data plotted as a line, And by that data I mean 


| 


that the heat generated by the reaction between nickel and | 


aluminum is given as against the atomic percent of aluminum, 


} 
| 
Q What page are you working off now in the Oelsen | 
| 
book? 
A This would be Page 15 of the article itself. 
) Now, that is in German, is it not? 
| 
A Yes. 


| 
| 
| 
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